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î .  IMTRODUCTXOM
In  Novambw 1951 th#  f i r s t  r a i l r o a d  tank c a r  o f a l ©montai phos­
phorus was sh ipped from Montana# High s t a t e  o f f i c i a l s ,  in c lu d in g  
th e  G overnor, were on hand fo r  th e  e v e n t. The f i r s t  p ro d u c tio n  fro® 
a new m anufactu ring  p la n t  m ight go a lm ost u n n o ticed  In some a re a s ,  b u t 
Montanans a re  a c u te ly  co n sc io u s  o f  any new I n d u s t r ia l  a c t i v i t y  w ith in  
th e  b o rd e rs  o f  t h e i r  s t a t e .  S p a rse ly  p o p u la ted  and r^ s o te ly  lo c a te d , 
Montana has long been by-passed  by m a n u fa c tu re rs . A g r ic u l tu re ,  m ining , 
and lusd^erlng, to g e th e r  w ith  lo c a l  t r a d e  and s e r v ic e  a c t i v i t i e s ,  have 
alw ays been th e  c h ie f  so u rces  o f  Income and employment in  th e  s t a t e .
S ince World War I I ,  however, s e v e ra l  s ig n i f i c a n t  developm ents 
have tak en  p la c e  in  th e  re s o u rc e  p a t te r n  o f  th e  s t a t e .  In  a d d itio n  to 
new o i l  and copper m ining a c t i v i t i e s  and expansion  in  th e  lu s h e r  
In d u s try , two I n d u s t r ie s  e n t i r e ly  new to  th e  s t a t e  have lo c a te d  in  
M ontana. An alumimes in g o t p la n t  i s  c u r re n t ly  under c o n s tru c tio n  a t  
K a l ls p e l l  and th e  110 m ill io n  V ic to r  Chem ical Works e lm sen ta l phosphorus 
p la n t  a t  S i lv e r  Bow was p u t in to  p ro d u c tio n  In  th e  f a l l  o f  1951.
T h is  s tudy  I s  concerned w ith  th e  lo c a t io n  o f  th e  V ic to r  p la n t .  
L o c a tio n a l th e o ry  a s  I t  has been developed  by econom ists s in c e  th e  e a r ly  
n in e te e n th  cen tu ry  i s  f i r s t  c o n s id e re d , and th an  an a t t w ^ t  to  f i t  th e  
p a t te r n  o f  th e  e lem en ta l phosphorus In d u s try , I t s  movement w est a f t e r  
World War I I ,  and th e  s p e c i f ic  lo c a t io n  o f  V ic to r  Chem ical Works a t  
S i lv e r  Bow, M ontana, in to  th e  framework o f  modern th e o ry  i s  taade.
In  1952, th e  w r i te r  p rep a red  a r e p o r t  fo r  B o n n ev ille  Power 
A d n in ia tra t io n  on th e  V ic to r  Chem ical Worka p la n t  a t  S i lv e r  Bow 
e n t i t l e d  **Phoaphorua P ro d u c tio n  In  Montana**, and p u b llah ed  by th e  
Bureau o f  B uaineaa and Economic B eaearch , Montana S ta te  U n iv e ra ity  In  
Ju n e , 1953. W hile th e  r e p o r t  fo r  B o n n ev ille  was in  p re p a ra t io n ,  
numeroua t r i p #  to  S i lv e r  Bow fo r  co n fe ren ce*  w ith  p la n t  o f f i c i a l #  were 
n ece a aa ry . A g r e a t  d e a l o f  th e  m a te r ia l  c o n ta in ed  in  ch ap te r#  IV and 
V o f th i#  r e p o r t  o b ta in ed  d u rin g  th e se  c o n fe ren ce# •
I I .  THE DSVELOPWBïT OF UDCATîCM
F or m»ny y e a r» , econom ist a f a i l e d  to  p ro v id e  an adecjuate ex p lan a­
t io n  o f th e  f a c to r s  d e te rm in in g  th e  lo c a t io n  o f  economic a c t i v i t y .
S ev e ra l d e sc r ib e d  e x la t ln g  lo c a t io n a l  p a t te r n s  in  t h e i r  w r i t in g s ,  and 
economic g eo g r« # ie ra  a ttem p ted  to  e x p la in  lo c a t io n  by p h y s ic a l f a c to r s ,  
b u t no th eo ry  o f  lo c a t io n  a s  such was developed*
E arly  econom ists no ted  th a t  p r io r  to  th e  I n d u s t r i a l  R ev o lu tio n , 
i n d u s t r i a l  p o p u la tio n  tended  to  c o n c e n tra te  In  re g io n s  o f  su rp lu s  food . 
Adam Smith observed  In 1776, "An in la n d  co u n try , n a tu r a l ly  f e r t i l e  and 
e a s i ly  c u l t iv a te d ,  p roduces a g re a t  s u rp lu s  beyond what i s  n ecessa ry  
f o r  m a in ta in in g  th e  c u l t i v a to r s ,  and on accoun t o f  th e  expense o f  land  
c a r r ia g e ,  and ineonvcniency  o f  r i v e r  n a v ig a tio n , i t  may f re q u e n tly  be 
d i f f i c u l t  to  send t h i s  s u rp lu s  abroad* Abundance, th e r e f o r e ,  re n d e rs  
p ro v is io n s  cheap, and encourages a g re a t  number o f  workmen to  s e t t l e  
in  th e  neighborhood, # o  f in d  th a t  t h e i r  In d u s try  can p ro c u re  them more 
o f  th e  n e c e s s a r ie s  and conveniences o f  l i f e  th an  In  o th e r  p la c e # ." !
Thus up u n t i l  th e  e ig h te e n th  c e n tu ry , th e  in d u s t r i a l  p o p u la tio n  o f  
Europe was c o n ce n tra te d  In  n o r th e rn  F ran ce  and F la n d e rs ,  e a s te rn  and 
s o u th e a s te rn  England, th e  f e r t i l e  v a l le y s  o f  th e  Po and ^ e  R hine, and 
in  H olland and s e c t io n s  o f  I t a l y  where food was r e a d i ly  a v a i l a b le .  The 
s ig n if ic a n c e  o f  t h i s  p o p u la tio n  d i s t r i b u t io n  l i e s  in  Uie f a c t  t h a t  
d u rin g  t h i s  p e r io d  o f  h i s to r y ,  fo o d , a s  th e  m ajor itm * in  th e  s u b s is te n c e
- „  V “ * I g a t o t  i a î a .  i t a  M a s  s a d  M i s s  a £  i b s
o f  N a tio n s . Book I I I ,  C h ap ter i l l ,  e d i te d  by Edwin Cannan, The Modem 
L ib ra ry , New Y ork , 1937*
0 f  i# W r , m u  more a b so lu te  In  I t s  lo c a t io n s !  a t t r a c t i o n  th an  Indue*
2t r i a l  raw  m a te r ia le *  f u e l ,  o r  power In  th e  p re s e n t  d ay .
The I n d u e t r ia l  R ev o lu tio n  meant ; p rim arily  fo u r  th in g *  a s  f a r  ee 
lo c a t io n  wm@ c an c e m sd i low er c o e ta  o f  tra n s p o r ta t io n »  th e  rm o v a l o f  
h a r r i e r s  to  t r a d e ,  th e  u se  o f  m echanical i:gow*r, and th e  ua# o f  c o a l a s  
a f u e l .  &11 th o se  th in g s  tm d e d  to  develop  and in c re a s e  geoctraphic 
s p e c i a l i r a t i o n .  A& th e  techno logy  o f In d u s try  p r o g r e s s ^  from hand 
la b o r  to  th e  us# o f  v a r io u s  f u e l s  and iifomt m d  a s  t r a n s p o r ta t io n  Im­
p roved , th e  a t t r a c t i o n  o f  food a# a lo c a t io n a l  f a c to r  d lm inlahed» # i th  
cheaper and f a s t e r  t r m s p o r t a t i o n ,  r e g io n a l  tra d e  in c re a s e d  r a p id ly , 
and in d u s t r i a l  and commercial c e n te r s  developed  a lo n g  e s ta b l is h e d  trans*  
p o r ta t lo f i  ro u te s  ^ d  ju n c t io n s ,  a t  gx^lnts a c c e s s ib le  to  bo th  p o p u la tio n  
and reao w rces .
D e b i t s  th e  ra p id  c h a ise #  séiich o c cu rred  in  th e  lo c a t io n  o f  
« c o n n u e  a c t i v i t y ,  l i t t l e  e f f o r t  was made to  c o n s t r u c t  a g m e r a l  th eo ry  
o f  lo c a t io n  b e fo re  th e  tw e n tie th  c e n tu ry . The r e a c t io n  o f  German 
econom ists  o f  th e  n in e te e n th  cen tu ry  to  th e  c l a s s i c a l  sch o o l, which 
p r e c ip i ta te d  th e  r i s e  o f  th e  0 «m an h i s t o r i c a l  sch o o l, p layed  an impor­
t a n t  r o le  in  th e  b eg in n in g s  o f  lo c a t io n  th e o ry . In  th e  study of th e  
s t a t e s  o f economic developm ent, th e  sp^atial s t r u c tu r e  o f  economic a c t iv ­
i t y  m s  n e c e s s a r i ly  o f  p r lm r y  co n ce rn .
Johann  H e in rich  van H um an, w r i t in g  t a r  in  advance o i h i s  t i ^ ,  
d id  p ro g re s s  to  ware a g e n e ra l lo c a t io n a l  a n a ly s is  in  th e  e a r ly  lB W *a, 
and i s  g e n e ra lly  r s ^ a rc e d  a s  one o f U^e fo unders  o i m ûm n  lo c a t io n  
th e o ry .  In  ^  ,à%m% i  H T b ) ,  h t  c a n s tru c ta d  mû a ttem p ted
% i l U w  n , D .m , J r . ,  3 M  I M â n  â i  j M  Q K w rnPhic s i
fj^aoailc A ctiv iti#*  Selections from ^  Doctoral Dissertation, Ed- 
wards Brothers, Inc., Am Arbor, Mi<^lgan, 19^, p. 24.
to  e x p la in  a p a t te r n  o f  a g r i c u l tu r a l  a c t iv i ty *  For t h i s  purpoa®» he 
d o ae rlb ea  an i& o la ted  a ta te  w ith  th e s e  c h a r a c te r le t i c a s  a very  la rg e  
tovffi was s i tu a te d  in  th e  \ida<jle  ̂ f e r t i l e  p la in  « ^ ich  had n e i th e r  
c a n a ls  nor n a v ig ab le  r iv e r s *  At a c o n s id e ra b le  d is ta n c e  th e  p la in  
ended In  an u n c u l t iv a ts d  w ild e rn ess*  The to m  drew I t s  produce frora 
th e  p la in ,  to  idiich  i t  s ij^ p lied  m anufactured  p roducts*  Wage r a t e s  were 
etÿial th roughou t th e  a re a , and a im ifo m  p r ic e  e x is te d  fo r  each a g r i ­
c u l tu r a l  product*  Thunen th en  worked o u t a p lan  o f  lo c a t io n  fo r  th e  
a g r ic u l tu r a l  a c t i v i t y  o f  th e  p la in *  P ro d u c ts  o f  a p e r is h a b le  n a tu re ,  
o r  th o se  d i f f i c u l t  to  t r a n s p o r t ,  would be produced n e a r e s t  th e  town*
O ther forma o f  c u l t iv a t io n  would be a rranged  in  c o n c e n tr ic  c i r c l e s  
around th e  town in  accordance w ith th e  r e la t io n s h ip  between th e  p r ic e  
o f  th e  p ro d u c ts  in  th e  town and th e  d is ta n c e  from th e  town* T h a t i s ,  
a p a r t i c u la r  crop  would be produced in  a c e r t a in  lo c a t io n  onl> i f  I t  
cou ld  be so ld  in  th e  town a t  a p r ic e  which would cover th e  c o s t  o f  
p ro d u c tio n  and t r a n s p o r ta t io n  c o s t*  to  th e  m arket, and p rov ided  th a t  
th e  laafid cou ld  m?t be used  more p r o f i ta b ly  fo r  any o th e r  product*
Thus Thunen i s o la te d  t r a n s p o r ta t io n  c o s ts  a s  th e  b a s ic  elem ent in  th e  
lo c a t io n  o f  a g r i c u l tu r a l  a c t iv i ty *
Whereas T h u n en 's  theory  o f lo c a t io n  was a b y -p ro d u c t o f  h i s  e f f o r t  
to  d e term in e  which k in d  o f  a g r i c u l tu r a l  p ro d u c tio n  would b e s t  be c a r r ie d  
on a t  a g iv en  p la c e , A lfre d  S eb e r, in  h i s  Weber d m  S ta M o r t  d e r  I n d u s t r i e  
11909)^, undertook  th e  a n a ly s is  o f  in d u s t r i a l  lo c a t io n  f o r  I t s  own sake*
In  h i s  study o f  German economic developm ent, p a r t i c u l a r ly  th e  grow th o f  
la rg e  i n d u s t r i a l  and p o p u la tio n  c e n te r s  and s h i f t s  in  i n d u s t r i a l  lo c a t io n ,
^Translated and edited  by C* J F r i e d r i c h  as Theory of 
o f  I n d u s t r i e s * U n iv e rs i ty  o f  C hicago P r e s s ,  C h icago , 1929.
e w e  to  b e lie v e  t h a t  eoonoffilete m ust p ro v id e  an e x p la n a tio n  o f  
th e s e  phenomena. He eonclW ed t h a t  I t  was p o s s ib le  to  develop  a g e n e ra l 
th e o ry  o f  lo c a t io n  s h ld i  would app ly  to  a l l  i n d u s t r i e s ,  in  any economic 
system *^
In  d evelop ing  h i s  th e o ry , Weber assumed an a re a  c o n s is t in g  o f  an 
even p la in ,  w i ^  egual t r a n s p o r ta t io n  r a t e s  th ro u g h o u t. U n like  Thunen, 
he assumed many consuming c e n te r s  s c a t te r e d  about th e  p l a i n .  Equal c o s ts  
o f  fu e l  and raw  m a te r ia ls  ( a t  unevenly  d i s t r ib u te d  d e p o s its )  and immo­
b i l i t y  o f  la b o r  were a ls o  assum ed.
Weber d e f in e d  lo c a t io n a l  f a c to r s  as  advan tages In  %%st, and found 
two ty p e s  o f  v a r ia b le  f a c to r s  a f f e c t in g  in d u s t r i a l  lo c a tio n *  th o se  
which a re  prim ary cau ses  o f  th e  r e g io n a l  d i s t r i b u t io n  o f  in d u s try  
( r e g io n a l  f a c to r s )  and th o se  which in f lu e n c e  lo c a t io n  w ith in  th e  r e g io n a l  
d i s t r i b u t io n  (ag g lo m era tin g  and d eg lom eraiing  f a c t o r s ) .
The re g io n a l f a c to r s  a re  d e f in e d  by Weber a s  t r a n s p o r ta t io n  c o s ts  
and la b o r  e o s t s .^  T ra n s p o r ta t io n  c o s ts  (e x p re sse d  In  to n -m lle  r a te s )  
a re  c o n sid e red  a s  th e  most fim dam ental e l ^ i n t  d e te rm in in g  lo c a t io n .
With la b o r  c o s ts  c o n s ta n t m d  t r a n s p o r ta t io n  c o s ts  v a r ia b le ,  th e  
lo c a t io n  o f  m anufactu ring  in d u s t r i e s  i s  determ ined  by th e  r a t i o  between 
th e  w e l ^ t  o f  th e  raw m a te r ia ls  used in  p ro d u c tio n  and th e  w eight o f  
th e  f in is h e d  p ro d u c t. T h a t i s ,  under th e se  s im p lif ie d  c o n d it io n s , th e  
( f ie s tio n  o f  lo c a t io n  may be re so lv e d  in to  a b a lan c in g  o f  th e  t r a n s p o r t  
advan tages o f  n e a rn ess  to  m a te r ia ls  and n e a rn e s s  to  m a rk e ts .
%*eber re c o g n ise d , how ever, t h a t  th e  i n d u s t r i a l  lo c a t io n  o f con­
tem porary Germany was n o t e n t i r e l y  e x p la in ed  by h i s  "purd" r u l e s  o f  
lo c a t io n ,  due la rg e ly  to  what he term ed th e  " c e n t r a l  a sp e c ts "  o f  m d e m  
c a p i ta l is m .
^A ll o th e r  c o s ts  a re  e lim in a te d  a s  b a s ic  lo c a t io n a l  f a c to r s .
Raw m a te r ia l*  a re  c la # $ lf ie d  by Weber a s  e i t h e r  " u b l^ u i t i e ^ ' 
( m a te r ia ls  %*iich occu r p r a c t i c a l l y  everyW iere In  c e r ta in  a re a s )  o r 
" lo c a l iz e d  m a te r ia ls "  ( r e l a t i v e l y  s c a rc e  m a te r ia ls  n o t to  be had ev e r^ - 
vé iere).  In  th e  case  o f  lo c a l iz e d  m a te r ia ls  used  in  p ro d u c tio n , th e  
w eight o f  th e  m a te r ia ls  w ill  p u ll  toward th e  m a te r ia l  so u rc e , p a r t ic u ­
l a r ly  I f  th e  p ro d u c tio n  p ro c e ss  In v o lv es  a lo s s  o f  w eigh t, and th e  w eight 
o f  th e  p ro d u c t toward a lo c a t io n  n e a r th e  m ark e t. The use o f u b iq u i t i e s  
s tre n g th e n s  th e  p u l l  o f  m arket lo c a t io n ,  p a r t i c u l a r ly  I f  i t  adds w eight 
to  th e  p ro d u c t, because u b iq u i t i e s  a re  a v a i la b le  everyw here. In  g e n e ra l ,  
Weber d e sc r ib e d  th e  lo c a t io n a l  p u l l  o f  t r a n s p o r ta t io n  c o s ts  a s  toward 
th e  p la c e  o f  consum ption excep t ( I )  when one "f?ure" (n o n -w e lg h t- lo s ln r )  
m a te r ia l  I s  u sed , th e  lo c a t io n  may be anywhere between th e  so u rce  and 
th e  m arkett ( 2) %*en on ly  one w e ig h t- lo s in g  m a te r ia l  I s  u sed , th e  lo c a t io n  
w il l  be a t  th e  m a te r ia l  so u rc e ; and (3 )  when u b iq u i t i e s  a re  used In  a d d i­
t io n  to  w e ig h t- lo s in g  m a te r ia ls ,  th e  lo c a t io n  may be e i th e r  a t  th e  so u rce  
o f  m a te r ia ls  o r  a t  th e  m arket, depending upon th e  r e la t io n s h ip  between 
th e  lo s s  In  w eight and th e  w eight o f  th e  u b iq u i t i e s .
R elaxing h i s  assum ptions to  a llo w  fo r  v a ry in g  la b o r  co*ts& among 
d iffe r< m t lo c a t io n s ,  Weber s t a t e s  th a t  a p u ll  tow ard lo w -co st la b o r  a re a s  
w il l  bo e x e rted  on th o se  I n d u s t r ie s  whose la b o r c o s ts  c o n s t i tu t e  a h igh  
p ro p o r tio n  o f t o t a l  c o s t s .  A lo c a t io n  w il l  be moved from th e  ix?lnt o f 
minimum tr a n s p o r ta t io n  c o s ts  to  a m r e  fa v o ra b le  la b o r  lo c a t io n ,  however, 
only  I f  th e  sav in g s  In  th e  c o s t  o f  la b o r  a re  l a r g e r  th an  th e  a d d i t io n a l  
t r a n s p o r ta t io n  c o s t#  in v o lv e d .
A ccording to  Weber, t r a n s p o r ta t io n  and la b o r c o s t*  a re  th e  on ly  
tM© f a c to r s  a f f e c t in g  th e  re g io n a l lo c a t io n  o f  In d u s try .  A ll o th e r s
^R efers  to  le v e l  o f  p e rw n a l  e f f ic ie n c y  as  w ell as  wage le v e l* .
e
work on ly  a® p a r t  o f  th e  ag g lo m era tlv e  o r  de^lcK seratlve force® d e te r ­
m ining th e  d i s t r i b u t i o n  o f In d u s try  w ith in  a reg ion*
An agg lom eratlv#  f a c to r  I s  an advan tage o f  low er c o s t  o f  p ro d u c tio n  
o r  m arketing  r e s u l t in g  from th e  f a c t  t h a t  p ro d u c tio n  la  c a r r ie d  on to  a 
c o n s id e ra b le  e x te n t  a t  one p la c e . A gglom eration o f  in d u s try  may be 
d iv id ed  In to  two c a te g o r ie s#  th e  en largem ent o f p la n ts  due to  economies 
o f  la r g e - s c a le  p ro d u c tio n  and lo c a l  c o n c e n tra tio n  o f  s e v e ra l p la n ts  
( s o c ia l  ag g lo m e ra tio n )* Among th e  f a c to r s  in f lu e n c in g  s o c ia l  agglom er­
a t io n  a re  th e  developm ent o f  te c h n ic a l  equipm ent and b e t t e r  f a c i l i t i e s  
f o r  re p la c in g  and r e p a ir in g  e ^ lp m e n t o f an In d u s try  c o n ce n tra te d  in  one 
l o c a l i t y ;  g r e a te r  a v a i l a b i l i t y  o f  la b o r ;  b e t t w  so u rces  o f  supply fo r  
m a te r ia ls  a s  a r e s u l t  o f  la r g e - s c a le  demand; and Imptoved m arketing  
f a c i l i t i e s .
Weber d e f in e s  d eg lo m era tiv e  f a c to r s  a s  c o u n te r - te n d e n c ie s  to  agglom­
e r a t io n ,  a l l  fo llo w in g  from th e  r i s e  o f  land  v a lu e s  o r  la b o r  c o s ts  which 
accompany ag g lo m era tio n .
T hese p r in c ip a l  s ta tem e n ts  o f W eberian lo c a t io n  th eo ry  a re  s t i l l  
w idely  used  as  th e  b a s is  fo r  th e  developm imt o f  a modern th e o ry .
I I I .  A urm m  THEORY OF ICCATION
ra r in g  th<? ^a&t t w  decad es, lo c a t io n  th eo ry  has been c o n s id e ra b ly  
en la rg ed  and r e f in e d ,  whereas in  e a r l i e r  y e a rs  German économ iste had 
dom inated th e  f i e l d ,  a t  l e a a t  th re e  m ajor modern works have been c o n t r i ­
bu ted  by American econom ists : %dgar M. Hoover’ s lo c a t io n  % h ^ ry  and th e  
SM e M â  b ta ih e r  In d u s tr ie #  (H arvard  Rconomlc S tu d ie s ,  Volume IV , H arvard 
U n iv e rs ity  P re s s ,  Cam bridge, M assach u se tts , 1937) and Th^ L o ca tio n  o f 
Hcondmis A c t iv i ty  (M cGraw-Hill Book Coa^’any , I n c . ,  Hew Y ork, 1948) and 
S l l l l a a  H. Dean, J r . ' a  !&& I b s m  M  SSB<l£12bl£ JkaSM tol BÎ  
A c t i v i t i e s , c i te d  on page 4 .
As economic a c t i v i t y  h as become more com^^llcated and i n t e r r e l a t e d ,  
lo c a t io n  th e o ry  has n e c e s s a r i ly  taken  on many new a s p e c ts .  S ince 
lo c a t io n a l  problem s a r i s e  c h ie f ly  in  co n n ec tion  w ith  m anufactu ring  
in d u s t r i e s ,  i t  i s  t h i s  a re a  to  which th e  most study has been d ev o ted .
The lo c a t io n  o f  e x t r a c t iv e  and s e r v ic e  I n d u s t r ie s  can u s u a lly  be q u ite  
sim ply ex p la in ed  by th e  n e c e s s i ty  o f  t h e i r  being  lo c a te d  In  r e l a t i o n  to  
re so u rc e s  ( In  case  o f  e x t r a c t iv e  in d u s t r ie s )  and consumers^ ( s e r v ic e  
i n d u s t r i e s ) .  T here  a re  few m anufactu ring  In duct i f s  to d ay , however, 
f o r  v4)lch one lo c a t io n a l  fi^ctor f a r  ou tw eighs a l l  o th e r s .  G eographic, 
economic, s o c ia l ,  and p o l i t i c a l  c o n s id e ra t io n s  a l l  p la y  a r o le  in  e s ta b ­
l i s h in g  p a t te r n s  o f  s p é c ia l i s a t io n  and c o n c e n tra tio n  o f  fsany fac tu rlng  
a c t i v i t i e s .  F u r th e r  d i f f i c u l t i e s  a re  encoun tered  because th e  a c tu a l  
p a t te r n  o f  lo c a t io n  i s  alw ays d i f f e r e n t  from th e  norm o r  lo n g -ru n
^ In d iv id u a l- com m ercial- and I n d u s t r i a l .
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ad justm en ts  New so u rces  o f  raw m a te r ia l s ,  te c h n o lo g ic a l developm ents, 
and changes In  conaimner t a s t e s  a l l  In f lu e n c e  th e  p a t te r n  o f lo c a t io n a l  
developm ent today  as  th ey  d id  In  th e  p ast#  L o c a tio n a l econom ists have 
found I t  p o s s ib le ,  however, to  fo rm u la te  a th eo ry  which i s o l a t e s  a 
niBBber o f  d i s t i n c t  f a c to r s  t h a t  In f lu e n c e  th e  lo c a t io n  o f  a m anufacturing  
in d u s try  a t  a g iven  time#
The most com prehensive approach to  an u n d e rs tan d in g  o f  i n d u s t r i a l  
lo c a t io n  i s  an exam ination  o f  th e  ty p ic a l  lo c a t io n a l  p r o h ib a  o f  th e  
b u s in e ss  firm  w ith  a p a y ro ll#  The a c t i v i t i e s  o f  an in d iv id u a l  p roducer 
can be d iv id e d  in to  th r e e  s tag es*  procurem ent (p u rc h a s in g  and b rin g in g  
th e  n ecessa ry  m a te r ia ls ,  f u e l s ,  and su p p lie s  to  th e  s i t e  o f  p ro c e ss in g ) 5 
p ro c e ss in g  ( tran sfo rm in g  th e  m a te r ia ls  in to  more v a lu a b le  fo rm s)§ and 
d i s t r i b u t io n  ( s e l l i n g  and d e l iv e r in g  th e  p ro d u c ts )#  The prim ary aim 
o f  th e  p roducer in  lo c a t in g  a p la n t  i s  to  choose a s i t e  where th e se  
fu n c tio n s  may be perform ed a t  minimum cost#
I t  should  be no ted  a t  th e  o u ts e t  t h a t  many p la n t  lo c a t io n s  do n o t 
meet th e se  s p e c if ic a t io n s *  In  th e  case  o f  some, lo c a t io n  has been l i t t l e  
more than  a h i s t o r i c a l  acc id en t#  O th e rs  have b em  lo c a te d  in  a haphazard 
manner due to  lack  o f  in fo rm a tio n  o r  ig n o ran ce  o f  th e  f a c to r s  involved# 
Once a p la n t  has been e s ta b l is h e d ,  th e  c o s t  o f  moving to  an o th er lo c a t io n  
may be p r o h ib i t iv e ,  and th e  b u s in e s s  may co n tin u e  to  o p e ra te  a t  th e  
o r ig in a l  s i t e  as long a s  i t  e x is ts *  D e sp ite  haphazard  lo c a t io n  o f  some 
p la n ts ,  h o w ev ^ , th e  lo c a t io n  o f  e n t i r e  in d u s t r ie s  te n d s  to  form some 
serWblance o f  a re a so n a b le  p a tte rn #  In s o fa r  a s  co m p etitio n  p r e v a i l s ,  
w e ll- lo c a te d  e n te r p r i s e s  a re  rew arded and p o o r ly - lo c a te d  ones p e n a lize d  
o r  e lim in a ted #
’S d g m r M. Hoover, The L o ee tio n  o f  Economie A c t iv i ty . «oG raw -H ill 
Book Cos^any, I n c . ,  New Y ork , 1948, p* 7#
l î
When a p r iv a te  bua ineaa  e n te r p r la e  a e ta  about to  d e te rm in e  th e  
optimum lo c a t io n  o f  a m anufactu ring  p lan t*  th e  f i r s t  s te p  should  be 
to  a e t  fo r th  i t s  p ro d u c tio n  req u irem en ts  in  q u a n t i t a t iv e  te rm s . P o sa l-  
b l l i t l e a  o f  a u b a t i tu t lo n  o f  m a te r ia ls  and th e  u se  o f a l t e r n a t iv e  
p ro d u c tio n  p ro eeaaea  should  be c o n a ld e re d . Once th e  m a te r ia ls  and s e r ­
v ic e s  re q u ire d  have been determ ined# th e  n e x t s te p  i s  to  d e te rm in e  t h e i r  
c o s t  a t  each lo c a t io n  under c o n s id e ra tio n *  From th e  s ta n d p o in t o f p ro­
curement# th e  p ro s p e c tiv e  p roducer must e s ta b l i s h  th e  c o a t o f  th e  neces­
sary  m a te r ia ls  d e l iv e re d  a t  h i s  s i t e ;  th u s  t r a n s p o r ta t io n  c o a ts  a re  
Included* To d e term in e  p ro c e ss in g  ^ s t s #  b a s ic  in fo rm a tio n  on th e  c o a t 
and a v a i l a b i l i t y  o f  labor#  c a p ita l#  and lan d  must be secured*
The s i s e  and scope o f  th e  proposed p la n t  m ust be c a r e f u l ly  d e te r ­
m ined. P ro d u c tio n  c o s ts  p e r  u n i t  may v ary  w ith  th e  s iz e  and th e  deg ree  
o f  I n te g r a t io n .
In  c o n s id e rin g  d ls t r iW t lo n #  th e  p roducer needs to  know th e  demand 
fo r  h i s  p ro d u c t a t  p a r t i c u l a r  lo c a t io n s  as  w ell a s  th e  d i s t r i b u t io n  c o s ts  
involved*
O ther# l e s s  ta n g ib le  c o n s id e ra t io n s  may a lso  p lay  a r o le  in  th e  
ch o ice  o f  a lo c a t io n ;  f o r  ex an ^ le , m o n o p o lis tic  te n d e n c ie s  and p r ic e  
p o l i c i e s  and ^ e m m e n t a l  In flu en ce*
The s e le c t io n  o f  a lo c a t io n  way In v o lv e  s e v e ra l  s ta g e s  o f  p ro g re s s iv e  
e lim in a tio n #  f i r s t #  a ch o ice  between re g io n s  on th e  b a s is  o f  i n t e r ­
re g io n a l d if f e r e n c e s  in  lo c a t io n a l  adv an tag e ; second# a d e c is io n  a s  to  
s iz e  o r  c l a s s  o f  co m n m ity ; and th ird #  a ch o ice  betw een s e v e ra l  c i t i e s  
o r  towns o f f e r in g  approx im ate ly  equal advantages* In  th e  l a t t e r  case# 
f a c to r s  such a s  p e rso n a l prefw rem ces o r  eo n v m len ce  may p lay  a d e c is iv e  
r o l e .
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T ra n s lttr  o p é ra tio n # , In v o lv in g  t r a n s f e r  c o s ta ,  p lay  a m ajor 
r o le  In  bo th  th e  procurem ent and d i s t r i b u t i o n  fu n c tio n # . U nies# th e  
s u p p l ie r s  and th e  custom ers o f  a m anufactu ring  concern absorb  t r a n s ­
p o r ta t io n  c o s ts  com pletely  (w hich  r a r e ly  h ap p en s), they  p lay  an l i i ^ r -  
t a n t  r o le  In  lo c a t io n a l  p re fe re n c e . On th e  one hand, th e  c o s t  o f  t r a n s ­
p o r tin g  raw m a te r ia ls  o r  f u e ls  e x e r ts  a  p u l l  tow ard th e  m a te r ia l  o r  
fu e l so u rce , w h ile  c o s ts  o f  t r a n # o r t l n g  th e  f in is h e d  p ro d u c t#  p u l l  
toward th e  m ark e t.
C o s ts  o f  t r a n s f e r  vary  w ith  d is ta n c e ,  d i r e c t io n  o f  h a u l, type  of 
commodity, volume o f  sh ipm en ts, and th e  r e l a t i v e  t r a n s p o r ta b i l i ty  o f th e  
goods. R ates  a re  g e n e ra lly  l e s s  th a n  p ro p o r t io n a te ly  g r e a te r  fo r  long 
h a u ls  th an  ^ r t  o n es , low er in  th e  d i r e c t io n  o f  l i g h t e r  t r a f f i c  flow , 
low er f o r  la rg e  shipm ents and la rg e  s h ip p e rs , and low er fo r  compact and 
e a s i ly  handled  goods and goods o f  low v a lu e  in  p ro p o r tio n  to  w e ig h t. 
T ra n s fe r  c o s t s ,  however. In v o lv e  more th an  th e  r a t e s  which t l is  t r a n s f e r  
agency c h a rg e s , Such th in g s  a s  i n t e r e s t ,  in su ra n c e , d e te r io r a t io n  
( e i t h e r  p h y s ic a l ly  o r  w ith r e s p e c t  to  s ty le  ch an g es), r e l i a b i l i t y  of 
d e l iv e r y ,  and in c re a se d  c o s ts  o f  s a le s  prom otion and custom er s e rv ic in g  
a t  lo n g e r d is ta n c e s  a r e  a l l  a p a r t  o f t r a n s f e r  c o s t s .
Advantageous lo c a t io n s  from tlie  s ta n d p o in t o f  t r a n s f e r  c o s ts  a re  
fo w d  sometimes a t  m a te r ia l  so u rc e s , sometimes a t  m a rk e ts , and sometimes 
a t  s p e c ia l ly  s i tu a te d  in te rm e d ia te  p o in t s .  In  a case  where only  one 
sm tte ria l I s  used  and one commodity i s  produced fo r  s a le  a t  a s in g le  
m arket p o in t ,  th e  lo c a t io n  o f  a p la n t  w il l  o ccu r n e a r th e  sou rce  o f  th e  
m a te r ia l .  I f  i t  c o s ts  l e t s  to  t r a n s p o r t  th e  p ro d u c t th an  th e  m a te r ia l ,
13
and n e a r th e  m arket I f  i t  co a t»  le e*  to  t r a n s p o r t  th e  m a te r ia l .  The 
g r e a te r  th e  l o t s  o f  w eight In  p ro c e s s in g , th e  g r e a te r  th e  a t t r a c t i o n  o f  
th e  m a te r ia l  source* Thus copper sm e lte rs  and b ee t* su g a r r e f i n e r i e s  a re  
u s u a lly  lo c a te d  n e a r  t h e i r  so u rces  o f  m a te r ia l*  S in ce  th e  I n i t i a l  p ro ­
c e ss in g  o f  m a te r ia ls  f r e c ^ e n tly  In v o lv e s  a c o n s id e ra b le  w eigh t lo s s ,  th e  
e a r ly  s ta g e s  o f  p ro d u c tio n  a re  more o f te n  th an  n o t m a te r ia l-o r ie n te d *
The same g e n e r a l i s a t io n  may be a p p lie d  to  p ro c e sse s  w ith  la rg e  fu e l  
re q u ire m e n ts , s in c e  fu e l  does n o t e n te r  in to  th e  w eight o f  th e  product*
N a rk e t-o r le n te d  in d u s t r ie s  a re  u s u a lly  th o se  producing  f in is h e d  
p roducts*  D is t r ib u t io n  c o s ts  a re  a p t to  be h ig h e r  p e r  to n  o f  p ro d u c t th an  
procurem ent c o a ts  p e r  to n  o f  raw  m a te r ia l ,  because th e  p ro d u c t may be more 
f r a g i l e ,  more v a lu a b le  In  r e l a t i o n  to  i t s  w eigh t, o r  may be shipped in  
sm a lle r  l o t s .  The baking In d u s try  p ro v id es  an example o f  t h i s  type  o f 
m arket o r ie n ta t io n *  O th er in d u s t r ie s  may r e q u ir e  th e  u se  o f  "u b iq u ito u s*  
m a te r ia ls  which add w e l ^ t  to  th e  f in is h e d  p ro d u c t, th u s  p ro v id in g  an 
in c e n t iv e  to  lo c a te  n ea r th e  market* B rew eries  and s o f t  d r in k  b o t t l in g  
e s ta b lish m e n ts , fo r  exam ple, u se  la r g e  q u a n t i t i e s  o f  w ater and a re  
g e n e ra lly  lo c a te d  n e a r  t h e i r  m ajor m ark e ts .
In  some c a se s  an in te rm e d ia te  lo c a t io n  between th e  m a te r ia l  sou rce  
and th e  m arket p ro v id e s  th e  low est t r a n s f e r  c o s t s .  T h is  i s  f re q u e n tly  
t r u e  where two d i f f e r e n t  ty p e s  o f  t r a n s p o r t  m eet; f o r  exam ple, r a i l  and 
w ater* In  such c a se s  th e  c o s t  o f  t r a n s f e r r in g  e i t h e r  th e  m a te r ia l  o r  
th e  p ro d u c t from r a i l  to  w a ter ( o r  v ic e  v e rs a )  i s  sav ed , s in c e  th e  p ro ­
c e s s in g  ta k e s  p la c e  a t  th e  ju n c tio n *  * B a b r lc a t io n - ln - t r a n s i t*  p r iv i le g e s ,  
f re q u s f itly  u t i l i s e d  by th e  f lo u r  m il l in g  in d u s try ,  a ls o  make in te rm e d ia te  
lo c a t io n s  fe a s ib le *
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M ott m tn u fac tu rln g  I n d u s t r ie s ,  o f  c o u rse , u t i l i z e  more than  one 
Im portan t m a te r ia l  and produce s e v e ra l  p ro d u c ts . In  such case s  th e  
c o n f ig u ra tio n  o f t r a n s f e r  ro u te s  and th e  g e o g ra p h ica l sequence o f  
tou rceS f ju n c t io n s ,  and m arke ts  a long  th e se  r o u te s  p lay  an i s ^ r t a n t  
r o le  in  lo c a t io n .  M anufacturing  in d u s t r i e s  may be m a te r ia l -  o r  m arket- 
o r ie n te d ,  i f  any one m a te r ia l  o r  p ro d u c t i s  s u f f i c i e n t ly  p redom inan t.
I f  n o t ,  th e  lo c a t io n  o f f e r in g  minimum t r a n s f e r  c o s ts  may be a t  any o f  
th e  m a te r ia l  so u rc e s , m ark e ts , o r  ju n c t io n s  along th e  way. The id e a l  
procurem ent o r  d i s t r i b u t io n  c e n te r  f o r  such in d u s t r ie s  i s  f r e q u e n tly  
a t  a ju n c tio n  p o in t .  F l e x i b i l i t y  in  th e  coiWoination o f  m a te r ia ls  o r  
fu e ls  used o r  goods produced in c re a s e s  th e  a re a  o f  lo c a t io n a l  c h o ic e . 
P t o c n i t t a  Co»t«
Whll# t r c n tfw r  e o t t*  g e n e ra lly  e x e r t  an la p o r ta n t  in f lu e n c e  upon 
th e  lo c a t io n  o f  a  m anufactu ring  in d u s try ,  in  some l i n e s  o f  b u s in e ss  
they  vary  so l i t t l e  w ith  lo c a t io n  th a t  p ro c e ss in g  advan tages assume a 
le ad in g  r o l e .
P ro ce ss in g  c o s ts  in c lu d e  la b o r  c o s ts .  I n t e r e s t ,  c o s ts  o f  adm inis­
t r a t i o n ,  r e n t s  and r o y a l t i e s ,  m ain tenance  and d e p re c ia t io n , and taxes*  
Because th e  f a c to r s  o f  p ro d u c tio n  ( la n d ,  la b o r , c a p i t a l ,  and management) 
a re  n o t com pletely  m o b ile , g eog raph ic  d i f f e r e n t i a l s  in  t h e i r  p r ic e s  
e x i s t ,  and th e  p roducer seek ing  p ro c e ss in g  economies w i l l  seek a lo c a t io n  
sA ere th e  c o s t  o f  th e  p a r t i c u l a r  com bination  o f  s e r v ic e s  he r e q u ir e s  i s  
a t  a  minimum.
L abor# I t  i s  d i f f i c u l t  to  a s s e s s  th e  o v e r - a l l  in f lu e n c e  o f  la b o r  
upon lo c a t io n ;  e h a t ap p ears  to  be a la b o r -o r ie n te d  in d u s try  may in  f a c t  
be  m a rk e t-o r ie n te d , fo r  th e  la b o r  fo rc e  i s  d i s t r i b u t e d  rough ly  In  p ro­
p o r tio n  to  th e  p o p u la t io n . On th e  «A ole, i t  ap p ea rs  t h a t  la b o r
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c o n s id e ra tio n s  a re  a c o n tr ib u t in g  f a c to r  in  th e  lo c a t io n  o f  many
3I n d u s t r ie s ,  b u t d e c is iv e  in  on ly  a few .
The la b o r  fo rc e  c o n ta in s  p e rso n s  d i f f e r in g  g r e a t ly  in  e d u c a tio n , 
s k i l l ,  and e f f ic ie n c y .  T hese d i f f e r e n c e s  lead  to  d i f f e r e n c e s  in  r a t e s  
o f  rem u n era tio n , b u t th a r e  a re  a lso  geog raph ic  d i f f e r e n c e s  in  th e  wage 
r a t e s  o f  In d iv id u a ls  perform ing th e  same task s*  These d i f f e r e n c e s  a re  
th e  r e s u l t  o f  im m obility  on th e  p a r t  o f  th e  la b o r  fo rce*  T here  a re  
many re a so n s  «diy la b o r  I s  n o t com ple te ly  m obile# p e rso n s  become a tta c h e d  
to  t h e i r  su rro u n d in g s! they  p r e f e r  c e r t a in  ty p e s  o f  c u l tu r a l  and n a tu ra l  
env ironm enta l th e  expense o f  moving i s  high# making new c o n ta c ts  may be 
d i f f i c u l t }  knowledge o f  jo b  o p p o r tu n i t ie s  in  o th e r  a re a s  may be lack ing}  
in  th e  case  o f  movement between c o u n tr ie s ,  l i n g u i s t i c  o r  p o l i t i c a l  
d i f f i c u l t i e s  may be p re sen t*
G eographic v a r ia n c e s  in  re p ro d u c tio n  r a t e s  a lso  a f f e c t  th e  la b o r  
supply**and th e r e f o r e  wages— in  d i f f e r e n t  a reas*  Labor c o s ts  may be 
low in  c e r ta in  a re a s  because o f  p o p u la tio n  p re ssu re }  th a t  i s ,  where 
employment o p p o r tu n i t ie s  have f a i l e d  to  keep pace w ith  p o p u la tio n  growth?
Low*wage a re a s  may a t t r a c t  i n d u s t r i e s  whose la b o r  c o s ts  c o n s t i tu te  
an im p o rtan t p a r t  o f  t o t a l  c o s ts*  The movement o f  th e  t e x t i l e  in d u s try  
to  th e  South has become th e  c l a s s i c  example o f  th e  lo c a t io n a l  in f lu e n c e  
o f  low la b o r  c o s t s ,*  a lth o u g h  o th e r  f a c to r s  such a s  n e a rn e s s  to  raw 
m a te r ia ls  and low power c o s ts  a lso  p layed  a r o le  in  th e  s h i f t  o f  th e  
in d u s try *
L o ca tio n s  w ith  h igh  money wage r a t e s  do n o t n e c e s s a r i ly  r e p e l  in ­
d u stry *  P ro d u ce rs  a re  In te r e s te d  in  low p ro c e ss in g  c o s ts ,  v ^ ich  depend
p . 235.
IK a tio n a l H ew urce»  P lann ing  B oard, I n d u s t r i a l  L o ca tion  and N a tio n a l 
R aapurc*».  pp . 9 2 -9 3 .
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In  p a r t  upon la b o r  p ro d u c t iv i ty ,  and In  aome c#*$# h ig h  wages a re  an 
in d ic a t io n  o f  h ig h  p ro d u c tiv ity *  A lso , I t  I s  f r e q u e n tly  p o s s ib le  to  
vary  th e  amount o f  la b o r  used In  p ro d u c tio n  by in c re a se d  m echan ization  
where wages a re  h ig h .
Some lo c a t io n #  a re  a b le  to  a t t r a c t  in d u s t r ie s  by v i r t u e  o f  th e  
ty p e  o f  la b o r  a v a i la b le  r a th e r  th an  th rough  any advan tage  In  wage r a t e s .  
C e r ta in  s k i l l s  may be a v a i la b le  on ly  in  p a r t i c u la r  a r e a s .  F or exam ple, 
NewVork C i ty ,  a s  a le ad in g  c lo th in g  m anufactu ring  c e n te r ,  o f f e r s  la b o r  
s k i l l e d  in  t h a t  f i e l d .  Seasonal I n d u s t r ie s  may lo c a te  advan tageously  
in  a re a s  where su rp lu s  la b o r  I s  g e n e ra l ly  a v a i la b le  d u rin g  t h e i r  peak 
sea so n s .
C a p i ta l* The a v a i l a b i l i t y  o f  c a p i t a l  eometimes in f lu e n c e s  th e  
lo c a t io n  o f  i n d u s t r i e s ,  p a r t i c u l a r ly  new o n e s . To th e  e x te n t t h a t  th e  
m o b ility  o f  c a p i t a l  i s  s t i l l  I n ^ r f e c t ,  i t s  r e a d ie r  a v a i l a b i l i t y  In  
some p la c e s  than  in  o th e r s  may c o n s t i t u t e  a lo c a t io n a l  fa c to r*  The 
p e rso n a l p re fe re n c e s  o f  perso n s «ho own o r  c o n tro l th e  n ecessa ry  c a p i t a l  
f o r  ên I n d u s t r ia l  p la n t  may sometimes d e term ine  a lo c a t io n .  Among th e  
f a m il ia r  exam ples o f  i n d u s t r i a l  lo c a t io n  a f fe c te d  by lo c a l  r e s id e n ts  
w ith  c a p i t a l  to  in v e s t ,  o r  w ith  th e  a b i l i t y  to  o b ta in  c a p i t a l ,  a re  Ford 
Motor Co9s>any in  D e t r o i t ,  Eastman Kodak Company in  R o ch es te r , and w iliys*  
O verland in  T o le d o .5
Me* v e n tu re s  o r  th o se  i n e l i g i b l e  fo r  l i s t i n g  on a m ajor s to ck  
exchaime may be dependent f o r  c a p i t a l  upon a l im ite d  group o f  in v e s to r s  
who may be in t e r e s t e d  on ly  i f  th e  p la n t  i s  lo c a te d  In t h e i r  own v i c i n i t y .  
In  g e n e ra l ,  however, c a p i t a l  i s  e x t r m o ly m obile , and th e  q u e s tio n  of  
i t s  a v a i l a b i l i t y  i s  r a r e ly  a  s ^ a r a t e  lo c a t io n a l  c o n s id e ra t io n .
p . 235 .
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A ft#*  a p la n t  l a  oonatruot«d» a la rg e  amount o f c a p i t a l  r*a#rv@$ 
l a  mar# o r  I t i s  fro aa n  a t  th e  lo e a t lo n  a e la c te d  and th e  expena t o f  moving 
may he ao heavy a# to  b# o u t  o f  th e  q u e a tio n . In  t h i s  way, c a p i t a l  con* 
a ld a r a t lo n a  may a c t  aa a d e te r r e n t  to  th e  r e lo c a t io n  o f  Induatry*
Manaoamant.  Managaawmt p a rao n n al haa become In c re a a ln g ly  Im p o rtan t 
in  b u a ineaa  o rg a n l ia t io n a ,  aa  a iz e  o f  e n te r p r ia a a  haa g ro m  la r g e r  and 
a p e c la l l r a t io n  haa become widaapread» T h ere  appear#  to  be aome v a r ia t io n  
between re g io n a  aa to  th e  a v a i l a b i l i t y  o f  :mnagement, w ith  c o n c e n tra tio n  
In  a few la rg e  I n d u a t r ia l  a re a # .
B uaineaa le a d e r#  have tended  to  become more m obile  aa t h e i r  rem rner- 
a t lo n  haa lncreaaed«  U nw llllngneaa  to  b reak  e a ta b lla h e d  p ro fe a a lo n a l ,  
p e ra o n a l, and b u a in eaa  t l e a  f r e q u e n tly  o ccu r# , how ever, and, aa In  th e  
caae  o f  la b o r  req u irem en t# , I t  may be advantageoua f o r  a new p la n t  to  be 
lo c a te d  In  an e a ta b lla h e d  c e n te r  f o r  I t #  p a r t i c u l a r  In d u s try  In  o rd e r  to  
ta k e  advantage o f  th e  m anagew nt t a l e n t  lo c a te d  In  th e  a r e a .  Where an 
e a ta b lla h e d  p la n t  need# a d d i t io n a l  c a p a c i ty ,  th e  re lu c ta n c e  o f  adminla* 
t r a t o r a  to  move to  o th e r  a r e a s ,  o r  to  t r a v e l  back and f o r th ,  may r e s u l t  
in  expansion  a t  th e  e a t a b l l ^ e d  s i t e .
S iz e  o f  P la n t  o r  If I r a .  In  s e l  e c t in g  a p la n t  lo c a t io n ,  th e  p roducer 
l a  concerned w ith  dv>oalng a a l t #  where a a a t l a f a c to r y  com bination o f  
th e  f a c to r s  o f  p ro d u c tio n  can be  p ro cu red  a t  th e  lo w est c o a t .  A nother 
f e a tu r e  o f  p ro d u c tio n  c o a ts  l a  th e  r e la t io n s h ip  between th e  c o s t  p e r  u n i t  
o f  p ro d u c tio n  and th e  s iz e  o f  th e  p la n t  o r  th e  f irm .
The s iz e  o f  m anufactu ring  p la n t s  and f irm s  h as been s te a d i ly  in ­
c re a s in g .  L a rg e -s c a le  o p e ra t io n s  f r e q u e n tly  have low er p ro d u c tio n  
c o s ta  because they  can u t i l i z e  la b o r  and m achinery more f u l l y ;  because 
a la rg e  u n i t  c w  o p e ra te  w ith  a sm a lle r  p ro p o r tio n  o f  i t s  re s o u rc e s
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t i e d  in  re s e rv e * ; and becenae o f  th e  advantage» o f  lirg o -fic a l©  
pu rchasing  of m a te r ia ls*  rv tfn tu a lly , a f  c o u rse , th e  advantage# o f  s iz e  
d im in ish  and a c tu a l  d iseconom ies may r e s u l t*  The tendency toward one 
la rg e  p la n t  r a th e r  than  a e v e ra l em ail o n es, however, h as been a m ajor 
f a c to r  in  th e  c o n c e n tra tio n  o f  In d u stry *
In  some c a s e s , economies in  p ro d u c tio n  depend n o t so much upon th e  
s iz e  o f th e  p la n t  i t s e l f  as U;;ion th e  d eg ree  o f  lo c a l  I n d u s t r ie l  concen­
t r a t io n *  New York C i ty ,  In  a d d it io n  to  o f f e r in g  la b o r  s k i l l e d  In 
c lo th in g  m anufactu re  because o f  Ift® c o n c e n tra tio n  o f th e  in d u s try  th e r e ,  
haa th e  advantagea c f  s p e c ia l iz e d  a u x i l ia r y  and s e rv ic e  I n d u s t r ie s ,  and 
o f being  e s ta b l is h e d  a s  an Im j^ortant wholeaal® c lo th in g  buying cen te r*  
These econom ies a re  a v a i la b le  to  a l l  c lo th in g  p la n ts  in  th e  New York 
C ity  a re a , r e g a rd le s s  o f  p la n t  s i z e .
hregUGRily* economies o f  p ro d u c tio n  a r e  e f fe c te d  by th e  I n te g r a t io n  
o f  two o r  faore p ro c e sse s  In  one p la n t ,  f irm , o r  lo c a t io n .  U sually  th e  
prim ary advantage from th e  producers* s ta n d p o in t i s  in  th e  c o n tro l o f  
m arkets and p r ic e s ,  o r  th e  convenience o f  having th e  v a r io u s  u n i t s  o f a 
firm  c lo se  to g e th e r .
% hile t r a n s f e i  and p ro c e ss in g  co st*  a re  n e c e s s a r i ly  o f prim ary 
im portance in  th e  lo c a t io n  o f  a p la n t ,  o th e r  more o r  l e s s  in ta n g ib le  
f a c to r s  a re  f r e q u e n tly  I n f lu e n t i a l  In  lo c a t io n  d e te rm in a tio n . H ere c^tes- 
t io n a  o f  th e  d eg ree  o f co m p e titio n  o r  monopoly in  a p a r t i c u l a r  In d u s try , 
p r ic e  p o l i c i e s ,  and governm ental in f lu e n c e s  such a s  e x p e n d itu re s , ta x a ­
t io n ,  s u b s id ie s ,  t r a d e  p o l ic y ,  e tc # , a r is e *
M um ^fllistlc Inflyences# The* p rin c ip a l e f fe c t  nf m onopolistic 
in f lu e n c e s  ap p ea rs  to  be in  a re d u c tio n  o f th e  n w # e r  o f  producing  u n i t s ,
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« » p * e la liv  where th e  m o n o p o lle tle  c o n tro l  g iv e»  e f f e c t iv e  o u tp u t c o n t r o l ,  
o r  where monopoly 1* » u b » tltu te d  f o r  I n e f f i c i e n t  c o m p e titio n . Monopoly 
c o n tro l  m y  e l t o  meen th a t  i r r a t i o n a l  fo rc e » , o r  th e  d e s i r e  to  p r o te c t  
e x is t in g  In v es tm en t, may fo r  long p e rio d *  d e te rm in e  th e  lo c a t io n a l  p a t­
te r n  by p re v e n tin g  o r  d e lay in g  th e  p ro c e ss  o f lo c a t io n a l  change.
The window g la s s  In d u s try  p ro v id e s  an i l l u s t r a t i o n  o f  how (m onopolistic 
c o n tro l  may In f lu e n c e  lo c a t io n .  B efo re  1935, th e re  were th r e e  la rg e  
concerns and tw elve  sm all ones In  th e  in d u s try .  With f in a n c ia l  a s s i s ­
ta n c e  from th e  th r e e  le a d e r s ,  an e x e c u tiv e  o f  one o f  th e  m a i l e r  companies 
was a b le  to  buy o u t th e  o th e r  e lev en  sm all p ro d u c e rs . Of th e  e lev en  
p la n ts  p u rchased , e ig h t  were c lo se d  down perm anen tly , d r a s t i c a l l y  changing 
th e  lo c a t io n a l  p a t te r n  o f  th e  in d u s try *  Today th e r e  a r e  s t i l l  on ly  fo u r 
companies p roducing  idndow g la s s  In  th e  U nited  S t a t e s ,&
P r ig s  Pol i c i  s f . o f  th e  l e a s t  ta n g ib le  o f  th e  f a c to r s  which
in f lu e n c e  lo c a t io n  i s  th e  e x is te n c e  o f  p r ic e  p o l i c i e s .^  The mere 
e x is te n c e  o f  a p r ic e  p o lic y  im p lie s  t h a t  th e  s e l l e r  can in f lu e n c e  th e  
p r ic e  a t  which h i s  p ro d u c t i s  sold* P r ic e  p o l i c i e s  a re  n o t a dom inant
p .  281 .
P r te *  p o l l e l * .  M y b* e l* # # if i# d  *# fo llo w s t
1 . D e liv e red  p r ic e s  v a ry  acco rd in g  to  t r a n s p o r t  c o s ta
a .  F .o .b .  p r ic in g
b . B a s in g -p o in t p r ic in g  ( q u asi-f* o * b .}
(1 )  S in g le  b a s in g -p o ln t  system
(2 )  M u ltip le  b a s ln g -p o in t system
2 . D e liv e red  p r ic e s  un ifo rm  w ith in  a re a
a .  n a t io n a l ly  m i  form d e liv e re d  p r ic e s
b . Uniform w ith in  g eo g rap h ic  zones
3 . D e liv e red  p r ic e s  v a ry  u n s y s te m a tic a lly
4 .  V a rio u s  com binations o f  th e  above p a tte rn s *
From: N a tio n a l R esources P lan n in g  B oard, I n d u s t r i a l  L o ca tio n  and 
N a tio n a l R eso u rces. U* S. Government P r in t in g  O f f ic e ,  W ashington, D. C . ,  
December 1942, p p . 302-303.
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lo c a t io n a l  f a c to r*  They a re  r a r a ly  ea tab liW ied  f o r  th e  prim ary purpose 
o f  in f lu e n c in g  lo c a t io n .  N e v e rth e la a a , any p r ic e  p o lic y  which e l im i­
n a te s  o r  p re v e n ts  th e  e n try  o f  p o te n t i a l  c o iu p e tlta ra  a f f e c t s  th e  lo c a ­
t io n a l  p a t te r n  hy red u c in g  th e  number o f  producing  lo c a t io n s  and con­
c e n tr a t in g  p ro d u c tio n  a t  few er p o in t s .  The lo c a t io n  o f  f a b r ic a t in g  
in d u s t r ie s  which a re  m a te r ia l -o r ie n te d  to  a p ro d u c t f o r  which a p r ic e  
p o lic y  h as  been e s ta b l is h e d  i s  a lso  a ffe c te d *
O overm sental In f lu e n c e s .  N early  a l l  th e  governm ental in f lu e n c e  
upon in d u s t r i a l  lo c a t io n  ^ s e s  from th e  F e d e ra l l e v e l .  S ta te  and lo c a l  
governm ents som etim es e x e r t  in f lu e n c e  th rough  p rom otional a c t i v i t i e s ,  
s p e c ia l  ta x  c o n c e ss io n s , r e g u la t io n  o f  p u b lic  u t i l i t i e s ,  developm ent 
o f  t r a n s p o r t  f a c i l i t i e s ,  o r  th e  e r e c t io n  o f  i n t e r s t a t e  t r a d e  b a r r i e r s .  
F e d e ra l In f lu e n c e  i s  much g r e a t e r |  many a c t s  o f th e  F e d e ra l governm m t 
may have some e f f e c t  upon income In  c e r t a in  a re a s  and th u s  may in f lu e n c e  
th e  lo c a t io n  o f  consuming m arkets ( and hence th e  lo c a t io n  o f  In d u s t r y ) . 
F re q u e n tly , more d i r e c t  and d e l ib e r a t e  a c t io n s  a re  ta k e n . The fo llo w in g  
o u t l in e  g iv e s  an o v e r - a l l  p ic tu r e  o f  th e  many ways in  which th e  F e d e ra l 
governm ent may In f lu e n c e  in d u s t r i a l  lo c a tio n #
A. Newts «fïlch a l t e r  th e  r e la t io n s h ip s  among I n d u s t r ia l  
c o s ts  In  v a r io u s  a re a s i
1 . Those a l t e r in g  la b o r  c o sts#
a ,  Minimum wage s ta n d a rd s
b . Encouragement o f  un ion  o rg a n is a t io n
c« S o c ia l In su ran ce
d .  Work r e l i e f  and d i r e c t  r e l i e f *
2 .  Those a l t e r in g  m a te r ia l  co sts*
a .  Im port d u t ie s
b . Government c o m p e titio n  in  p u rc h a iin g -
3* T hose a l t e r i n g  power and fu e l  c o sts#
a« P u b lic  power developm ents
b* R eg u la tio n  o f  th e  p r ic e  o f  ( and f r e ig h t  
r a t e s  on) coal
e .  R eg u la tio n  and in d i r e c t  encouragem ent o f  
th e  petro leum  artd n a tu ra l  gas in d u s t r i e s .
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4* Those a l t e r in g  t r a n s p o r ta t io n  c o s ts t
a .  Railway a u b a id le s
b . Highway and watmrway e x p e n d itu re s  
c« R eg u la tio n  o f common c a r r i e r s
d* lan d  s e tt le m e n t T^ll€y«
9 . Those a l t e r in g  c a p i t a l  e o a ta i
a .  G enera l m onetary and banking p o l ic ie s
b . Use o f  F e d e ra l c r e d i t ,
B. Means which a l t e r  income r e la t io n s h ip s  among a re a s  g
Î , Revenues and e x p e n d itu re s
2 . Customs d u t ie s
3 * ^ r i c o - f lx in g  and r e g u la t io n  o f  ^ r l c e  p o l i c i e s  
4 ,  Land s e tt le m e n t fx>licy,
C . Means which h e lp  o r  h in d e r  c e r ta in  in d u s t r ie s  and 
th u s  in f lu e n c e  in d u s t r i a l  lo c a t io n i
1 . P r o te c t iv e  t a r i f f s
2 . F x c ise  ta x e s
3 . Government e x p e n d itu re s ,
D. O ^ e r  means o f  in f lu e n c in g  th e  lo c a t io n  o f  In d u s try  
n o t owned by th e  government#
1 , A tt i tu d e  toward b a sin g  p o in ts  and m arket 
sh a rin g
2 , I n d u s t r ia l  re s e a rc h
3 , E d u ca tio n a l and in fo rm a tio n a l agencies*
Bf .  F ed e ra l omfiership m d  o p e ra tio n  o f  Ind u stry *
lo c a t io n a l  S h l f t j
The lo c a t io n a l  p a t te r n  o f  in d u s t r i e s  i s  c o n s ta n tly  changing as  
ad ju stm en ts  to  new c o n d itio n s  ta k e  p la c e .  L o c a tio n a l s h i f t s  most 
fre< ^ e fitly  o ccu r a s  a r e s u l t  o f  changes in  m ark e ts , new d is c o v e r ie s  o f
raw m a te r ia ls  o r  f u e l s  o r  d e p le t io n  o f  o ld  so u rc e s , new te c h n o lo g ic a l 
developm m its, la b o r - c o s t  d i f f e r e n t i a l s  between a re a s ,  o r  a t t e c ^ t s  to  
c o n s o lid a te  p ro d u c tio n .
Most o f  th e  changes in  th e  i n d u s t r i a l  lo c a t io n  p a t te r n  a r e  b ro u g h t 
abou t by th e  e s ta b lish m e n t o f  new p la n ts  and th e  l iq u id a t io n  o f  o ld  o n e s . 
A ctual r e lo c a t io n s  o f  p la n t s  { p h y s ic a l t r a n s fe re n c e  o f  p ro d u c tio n
D. 318.
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f a c i l i t i e s )  a re  q u i te  r a r e ,  because o f  th e  heavy expenses in v o lv e d .
Branch p la n ts  a re  more e a s i ly  in v o lved  in  lo c a t io n a l  s h i f t s  than  a re
s in g le  independen t p la n t s .
A s h i f t  in  one in d u s try , o f  c o u rse , p roduces s h i f t s  in  o th e r s .
R epercussions in  th e  form o f  added o r  d e c lin in g  demand f o r  m a te r ia ls ,
la n d , la b o r ,  and v a r io u s  s e r v ic e s ,  and in  th e  lo c a t io n  o f  p o p u la tio n
and con aim er m arkets accompany such a change.
I n d u s t r ia l  developm ent in  th e  U nited  S ta te s  s in c e  1940 has been
c h a ra c te r iz e d  by a tre n d  toward more equal in te r r e g io n a l  d i s t r i b u t i o n .
The h e av ily  in d u s t r ia l i z e d  a re a s  o f  th e  e a s te rn  U nited  S ta te s  have re c e iv e d
r e l a t i v e ly  l e s s  new investm en t w h ile  th e  South and th e  West re c e iv e d  a
9
p ro p o r tio n a te ly  g r e a te r  s h a re .
In  1939, o f t o t a l  e x p en d itu re s  fo r  new p la n t  and equipm ent, 8.2  p e r  
c en t was expended in  Hew E ngland, 24 .7  p e r  c e n t in  th e  M iddle A t la n t ic  
S ta te s ,  33 .7  p e r c e n t in  th e  E a s t N orth  C e n tra l  S ta te s ,  and on ly  7 .7  p e r 
c en t in  th e  e leven  M ountain and P a c i f ic  S ta te s .  In  1951, 5 .8  p e r c m t  
o f  t o t a l  e x p e n d itu re s  was in  New England, 22 .4  p e rc e n t in  th e  M iddle 
A t la n t ic  S ta te s ,  3 1 .6  p e r  c e n t in  th e  E a s t N orth  C e n tra l  S ta te s ,  and 10 .7  
p e r cen t in  th e  M oimtaln and P a c i f ic  S ta te s .
Among th e  in d u s t r ie s  in  which th e  lo c a t io n a l  p a t te r n  s h i f te d  to  
in c lu d e  w estern  developm ent was th e  e lem en ta l phosphorus In d u s try .
% d g a r W. &0 o v e r , lo c . c i t . .  p .  163.
S* D epartm ent o f  Commerce, Bureau o f  th e  C ensus, C ensus o f  
M anufac tu res, 1939 and Annual Survey o f  M an u fac tu res, 1951.
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IV* rm îx u w h i  I'KWHORUS
m  THE UNiTED ;m T I3
E lem ental phosphorus I*  a ye llo w  o r  w h ite , waxilk® su b stan ce  
pi duced by th e  re d u c tio n  o f .^osphat®  rock  in  e l e c t r i c  fu rn a c e s .
In  th e  e l e c t r i c  fu rn ac e  p ro c e s s , th e  phosphate  rock  i s  reduced in  
th e  p resen ce  o f  coke and s i l i c a .  F ree  phosphorus i s  g iven  o f f  as a 
v ap o r, to g e th e r  w ith  carbon monoxide. The phosphorus l a  condensed from 
th e  m ix tu re  and l iq u e f ie d  vaider w a te r . exposed to  th e  a i r ,  e le ­
m ental phosphorus I s  h ig h ly  com bustib le  a t  o rd in a ry  te m p é ra tu re s . I t  
re<ÿilre# s p e c ia l  equipm ent fo r  s to ra g e  and sh ip p in g . In  sh ip p in g , th e  
phosphorus I t  h ea ted  to  keep i t  m olten and pumped in to  w a te r - f i l l e d  tank  
o a rs ,  th e  phosphorus d is p la c in g  th e  w ater and s o l id i f y in g  a s  i t  c o o ls .
Upon u n lo ad in g , steam  i s  puas^ed in to  th e  o u te r  ja c k e t  o f  th e  c a r ,  th u s  
m e ltin g  th e  phosphorus so i t  can be pushed from th e  c a r  to  s to ra g e  ta n k s .
Two o th e r  p ro c e sse s  o f  making phosphorus have been used in  th e  p a s t .  
One method was to  produce p h o sphoric  ac id  by th e  wet p ro c e ss  o f  app ly ing  
s u l f u r i c  a c id  to  th e  phosphate  rock  and then  c o n v e rtin g  th e  p h osphoric  
a c id  to  phosphorus. A nother method was by th e  b l a s t  fu rn ac e  p ro c e ss , 
which used  coke to  p ro v id e  h e a t fo r  th e  m e ltin g  o f  th e  ch a rg e . Use o f  
bo th  th e se  methods was abandoned when th e  e l e c t r i c  p ro c e ss  proved to  be 
th e  most s a t i s f a c to r y  from th e  s ta n d p o in t o f  economy and ease  o f 
p ro d u c tio n .
Most o f  th e  e lem en ta l phosphorus produced in  t h i s  co u n try  i s  made 
i n ^  pho sp h o ric  a c id  and s a l t s  f o r  u se  in  th e  m anufactu re  o f  food p ro d u c ts ,
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t e x t i l e # ,  d e n t r i f l e # # ,  eoem etic# , p h e rm a ce u tic a le , p a in t s ,  soaps and 
d e te r g e n ts ,  and w ater softener® # L arge q u a n t i t ie s  o f phosphorus a re  
a lso  used In heavy in d u s try  and th e  p ro d u c tio n  o f  arm am ents. B y-products
o f  th e  e l e c t r i c  fu m a o e  p ro c e ss  a re  carbon  monoxide g a s , led  o f f  to  be
used a s  fu e l  fo r  th e  p ro c e ss , and s la g ,  used fo r  b a l l a s t in g  r a i l r o a d s  
and In  th e  c o n s tru c tio n  o f  ro ad s and f a b r ic a t io n  o f  b u ild in g  m a te r ia ls#
gjEzssà a i  i h s  I f i s â a î to
The e lem en ta l phosphorus in d u s try  In th e  U nited  S ta te s  has been 
c h a ra c te r is e d  by ra p id  growth# Commercial p ro d u c tio n  by th e  e l e c t r i c  
fu rn ace  method f i r s t  began in  1696, a t  N iagara  F a l l s ,  Hew Y ork. A second 
p la n t  was b u i l t  in  Alabama about 1920, b u t i t  was n o t u n t i l  1934, Wien 
th e  T ennessee V a lley  A u th o rity  c o n s tru c te d  i t s  f i r s t  fu rn ace  a t  W ilson 
Dam, Alabama, t h a t  l a r g e - s c a le  p ro d u c tio n  underw ay. With th e  d e fe n se  
and wax e f f o r t s  a s  an ic ^ e tu s ,  p ro d u c tio n  in c re a se d  ra p id ly  from 1936 to  
1944# (T d a ie  1,  page 2 5 .)
A s l ig h t  d e c lin e  in  p ro d u c tio n  o ccu rred  In  1945 as  m i l i ta r y  demand*
fo r  phosphorus d e c re a se d , b u t by 1947 o u tp u t was exceeding th a t  o f  th e  
war y e a r s ,  and a tiw e n d o u *  expansion program was under^xay to  meet th e  
demands o f growing c iv i l i a n  m arkets fo r  p h o sp h a te s . Between 1946 and 
1953, r a te d  annual c a p a c ity  In c re a se d  from 92,800 s h o r t  to n s  to  285,000 
sh o r t to n s , o r  207  p e rc e n t .  The -p g re s s lv e  n a tu re  o f  th e  In  j s t r y ,  
evidenced in  in te n s iv e  re s e a rc h  and m arket developm ent program s, p layed  
sn  Im p o rtan t r o l e  In  t h i s  g row th . E x is tin g  o u t le t*  were expanded, new 
m arkets developed  fo r  p ro d u c ts  a lre a d y  m anufactu red , and nmny new p ro d u c ts  
b rough t to  l i g h t .  A ccording to  t r a d e  so u rc e s , p re s e n t  f a c i l i t i e s  appear 
adequate  to  f i l l  th e  e x is t in g  demand and l i t t l e  f u r th e r  expansion  i s
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T ab le  1
ma®£R Of PRmUCERS, HÜMBEH o f  ELBCTRIC FURNACES, RATED 
AmUAL CAPACm, Am ANNUAL PRODUCTION, ELEMENTAL PHOSPHORUS 






E l e c t r i c  F uw w c.»
Rated
Annual
C ap ac ity
L f b s k i J s a i l
Annual
P ro d u c tio n
1930 • • 10,500
1935 5 5 29,200 21,500
1936 5 5 31,200 26,000
1937 5 9 59,800 27,250
1936 5 9 53,300 36,750
1939 5 11 61,900 43,000
1940 5 13 63,900 48,500
1941 5 14 73,900 56,500
1942 5 15 83,600 72,500
1943 5 15 83,600 80,000
1944 6 16 88,100 86,500
1945 6 16 88,100 80,000
1946 6 16 92,800 63,500
1947 6 18 112,5003 92,500
1948 6 20 118,000 -
1949 7 23 -
1950 7 24 156,000 ISC.OOO*
1953 7 27 285,000 -
^X naludet Tenneaaee V a lley  A u th o rity *
^In c lu d e*  photphoru» e q u iv a le n t o f  produced in  o n e -s te p
p ro c e ss .
^O pera ting  c a p a c ity .
^Approxim ate f ig u r e .
Source* W. L. H i l l ,  "E lem ental Phosphorus and P h osphoric  Acid 
in  F e r t i l l r e r  In d u s try ,"  W y & W a l  iSd  mmlne@rln@ C h m la t r y , J u ly  1952, 
p .  1527 and "Chem ical P hosphates Look A head," Chem ical E n o in e e rin a . March 
1953, p . 196#
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planned fo r  tï''.o iW 'W la t*  fu tu r e ,*
to s& U an  B i  j W  l a â i i t o  W a i  M J M l
At the p resen t tim e, there  a re  aeven companies operating th ir te e n  
elam m tal phosphorus p lan ts  In the United S ta te s , They are  V ictor 
C h ^ lc a l  %@rka, Nona ante Chamlcal Company, rcstvaco  Chemical D ivision 
of Food Machinery and Chemical C orporation, V lrg ln la-C aro llna C hm lcal 
Company, Oldbury f  lectro*Chat>'dce.\ Cô î i'-'anv, She© Chemical Company, and 
Amer I cm  A gricu ltu ra l Chamlcal Company. The Tcnncsaee Valley A uthority 
also  produce# elemental phosphorus. The Industry*» big th ree—V icto r, 
Monsanto, and ïlestvaco—account f o r  about 75 per cent of to ta l  production. 
The loca tion  of p lan ts  producing elemental phosphorus in  the  United 
S tate#  i s  shorn In Figure 1, page 27* P rio r to 1947, a l l  of the  p lan ts  
were located eaat of the  M ississipp i River, ladth the bulk o f  productive 
capacity  near the Tennessee phosphate f ie ld s .
The sing le  most Important raw m ateria l in  the  production o f e le -  
mental pho#phoru»~*from the standpoin t o f both quantity  and cost—i s  
phosphate rock. The o th er two most l^ ^ o rtan t m ateria ls  are  coke and 
s i l ic a  sand. Sand o f a sa tis fa c to ry  qua lity  I s  generally  av a ilab le  
everywhere ( Weber would c a l l  I t  an ubiquity) and add# no weight to the 
product* Thus I t  I s  o f l i t t l e  s l# l f lc a n c e  loca tion  w ise. N either i s  
coke im portant enou#% to  be a major lo ca tio n a l factor*  However, approxi­
mately seven tons o f phosphate rock a re  requ ired  to produce one ton of 
e leaw ital phosphorus* With sudri a s lg n lf ic m t weight lo s s , i t  i s  to  be 
repeated tiia t a strong lo ca tio n a l p u ll toward the  source of the rock 
would ex ist*  In Chapter I I ,  i t  vms noted th a t in  production processes
^**Chemical Phosphate# Look Ahead,** Cl^emj^cal F.naineeri^p* March 
1953, pp. 196-7*










LOCATION OF ELEMENTAL PHOSPHORUS
PLANTS IN THE UNTIED STATES
>3
SCO MILES
Source ; Waggaman, Wm. H.. Phosphoric Acid. Phosphates and Phosphatic F e r t i l i z e r s . 1952
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Where one la te to ria l U  predom inant# th e  in d u e try  i s  freqfw m tiy  drawn 
tem srd #%e m t i e r l t l  source# end th e t  in  f  a n e re i i n d u s t r i e s  engeged in  
th e  e e r iy  s ta g e #  o f  p ro A is tie n  te n d  to  he m etm risi^o riem ted#  Thus most
o f  th e  p h o a i^ x u s  p la n t s  W i l t  b e fo re  %orld %&r I I  were lo c a te d  n ea r th e  
e x te n s iv e  T ennesseo  »nd F lo r id a  phosphate  d e p o s its*  (F ig u re  2» page 29*) 
V ic to r  Chem ical ^ r k s  o p e ra te d  p la n t s  a t  M *  P le a sa n t#  T ennessee , and 
Tarpon S prings#  F lo r id a ;  Monsanto Chem losl Company a t  Colum bia end Monsanto# 
T en nessee; V irg in la -C a ro lln a  Chem ical Company a t  H lchols#  F lo r id a ;  and 
th e  T ennessee V a lley  A u th o rity  a t  ^ 'i ls o n  Dam# Alabama# In  1952$ Shea 
Chem ical Company# a new e n t r a i t  In to  th e  In d u s try , c o n s tru c te d  a p la n t  
a t  Columbia# Tenneaaes*
In  a d d it io n  to  phosphate  rock* huge q u a n t i t ie s  o f  e l e c t r i c  power 
a re  n saeasa ry  In  th e  p ro d u c tio n  o f e l  m e n ta l  phosphorus by th e  e l e c t r i c  
fu rn ace  metl«@d* Power c o a ts  n o im l ly  re p re s e n t  30 p a r  c e n t o f  th e  t o t a l  
m anufactu ring  c o a t ;  th u s  th e  a v a i l a b i l i t y  o f  power a t  re a so n a b le  r a t e s  
probab ly  p la y s  an e q u a lly  s i g n i f i c a n t  lo c a t io n a l  r o le  in  th e  e s ta b l is h *  
mmrit o f  an e lem en ta l phosphorus p la n t*  The f i r s t  commercial e l e c t r i c  
fu rn ace  was c o n s tru c te d  a t  N iag ara  F a lls #  New Y ork , to  ta k e  advan tage  o f  
low *cost h y d ro e le c t r ic  power* The ra p id  developm ent o f  th e  in d u s try  In  
th e  South was p o s s ib le  because  o f  th e  cheap power a v a i la b le  th e re  in  
c o n ju n c tio n  w i ^  # e  phosphate  re e k  d e p o s its*  In  f a c t ,  th e  T eaneasee  
V a lley  A u th o rity  m a  in s tru m e n ta l in  p e r f e c t in g  th e  e l e c t r i c  fu rn a c e  
method f o r  c o m e r c la l  use# and e s ta b l is h e d  th e  f i r s t  p la n t  in  th e  South 
in  1934.
e lem en ta l phoephorus i s  n o t m arketed  a s  tu«^# ex cep t in  v e ry  m i l  
# e n t i t i w *  P ro d u ce rs  o f  e lem en ta l phosphorus consume m a t  o f  i t  in  
fm pther p roceaeing#  m ostly  in  th e  p ro d u c tio n  o f  chem ical pho#% ates*













A S S O C I A T E D  S T U D E N T S ’ S T O R E
M I S S O U L A .  M O N T A N A
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k l l  o f  th «  d ry  p ro e v t t  p h o # # o r lc  a c id  p la n ts  ( p l a n t s  producing  
p h osphoric  a c id  from a lam en ta l phosphorus) a rc  lo c a te d  In  th e  E a s t , 
w ith  th e  e x e r t i o n  o f  th e  V ic to r  Chem ical Works p la n t  a t  South G a te , 
C a l i f o r n ia ,  and th e  Westvaco p la n t  a t  Newark, C a l i f o r n ia ,  vdiich has 
been b u i l t  s in c e  World War I I .  A ll a r e  lo c a te d  n e a r  i n d u s t r i a l  m ark e ts , 
a lth o u g h  In  some c a se s  a t  c o n s id e ra b le  d is ta n c e s  from th e  e lem en ta l 
phosphorus p la n t s .  I t  i s  ch eap er to  W%ip c o n c e n tra te d  e lem en ta l phos­
phorus than  commercial g rad es  o f  pho sp h o ric  a c id  o r  o th e r  d e r iv a t iv e s .
I t  would ap p ear t h a t  th e s e  were th e  two m ajor f a c to r s  in  th e  
e s ta b lish m e n t o f  th e  in d u s try  in  th e  South* th e  a v a i l a b i l i t y  o f  phos­
p h a te  rock  and losMCOst e l e c t r i c  power. The lo c a t io n  o f  phosphorus 
p la n ts  in  t h a t  a re a  In  c o n ju n c tio n  w ith  e a s te rn  ph o sp h o ric  a c id  p la n ts  
a lso  a ffo rd e d  some p ro x im ity  to  th e  m ajor i n d u s t r i a l  m a rk e ts .
I t  i s  a ls o  s ig n i f i c a n t  t h a t  i s ^ e tu s  to  th e  developm ent came from 
th e  F ed e ra l governm ent, th rough  i t s  in d u s t r i a l  re s e a rc h  a c t i v i t i e s  and 
th e  c o n s tru c tio n  o f  th e  T ennessee  V a lley  A u th o rity  dams. Because th e  
A u th o rity  had p e r fe c te d  th e  e l e c t r i c  fu rn ac e  method a t  W ilson Dam, 
Alabama, th e re  may have been advan tages In  lo c a t in g  n e a r i t s  p la n t ,  from 
th e  p o in t  o f  view  o f  s e c u rin g  te c h n ic a l  a d v ic e .
The f a c t  t h a t  th e  South  i s  a low wage a re a  was n o t an Im p o rtan t 
f a c to r  in  th e  lo c a t io n  o f  th e  in d u s try  th e r e .  Labor c o s ts  a re  ru>t a 
s ig n i f i c s n t  p a r t  o f  t o t a l  p ro c e ss in g  c o s ts  In  phosphorus p ro d u c tio n .
The in d u s try  I s  h ig h ly  m echanised and th e  m a jo r ity  o f  jo b s  in  th e  p la n t  
do n o t r e q u i r e  h ig h ly  s k i l l e d  la b o r .
S ia e  o f  p la n t  does n o t ap p ea r to  be so s ig n i f i c a n t  a f a c to r  in  th e  
p h o s f ^ r u s  in d u s try  a s  in  some o th e r s .  P la n ts  may be o p e ra te d  w ith  o n e , 
t«m, o r  more fu rn aces#  how ever, each i s  a s e p a ra te  p roducing  u n i t .
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A(ihf#nt#@e# oceuor c h ie f ly  In  low er management c o s ta  and s in g le - fu rn a c e  
p la n ts  a r e  few» The tendency In  th e  in d u s try #  however# seems to  be 
tow ard s e v e ra l  m ed luseslzed  p la n t s  o p e ra te d  by th e  same firm *
The e n tra n c e  o f  two new f irm s  s in c e  th e  end o f  World War I I — 
Westvaoo Chem ical D iv is io n  o f  Food M achinery and Chem ical C o rp o ra tio n  
and Shea Chem ical Company— in d ic a te s  t h a t  some d eg ree  o f  co m p etitio n  
e x is t*  in  ^ e  in d u s try »  T h ere  i s  no ev id en ce  o f  monopoly In f lu en c in g  
lo c a tio n »  In s o fa r  a s  p r ic e  p o l i c i e s  a r e  concerned# l i t t l e  i s  known# 
s in c e  n e a r ly  a l l  th e  e l e » « i t a l  phosphorus produced i s  p s  ceased  f u r th e r  
in to  phosphates by th e  same f i r m s . I t  i s  n o tab le#  however# th a t  w hile  
th e  chem ical In d u s tr ie s #  in c lu d in g  th e  phosphate  in d u stry #  a re  renowned 
f o r  th e  "orderliness**  o f  U ie ir  m arke ting  and p r ic e  p o l ic ie s # ^  th e r e  i s  
keen co m p etitio n  c o s t-w ise  betw een p ro d u ce rs  o f  e lem en ta l phospM rus»
The prim ary item  o f  c o s t  in  th e  secondary p h o sphoric  p ro d u c ts  i s  th e  
c o s t  o f  p roducing  e lem en ta l phosphorus; consequently#  th o se  p ro d u cers  
who can most econom ically  produce phosphorus have a c o n s id e ra b le  ad v an tag e .
The S h i f t  Vfest
In  1947# N estvaco Chem ical D iv is io n  o f  Food M achinery and Chem ical 
C o rp o ra tio n  began th e  c o n s tru c tio n  o f a new tw o -fu m ac e  p la n t  a t  P o c a te l lo ,  
Idaho» By 1992# two a d d i t io n a l  fu rn a c e s  had been added to  ‘U\e o p e ra t io n .
In  1990# V ic to r  Chem ical Works began c o n s tru c tio n  o f  a s in g le - fu rn a c e  
p la n t  a t  S i lv e r  Bow# Montana ; th e  fo llo w in g  y ea r V ic to r  began work on a 
second fu rn ace  a t  S i lv e r  Bow. In  1991# th e  Monsanto Chem ical Company 
a lso  laoved west# b u ild in g  an e l e c t r i c  fu rn ac e  a t  Soda Springs# Id ah o .
% r lc h  » .  Zlamerman, World Ge*ourc** j& g In d u s tr ie * .  H arper end 
B re th n -e , Hew Y ork , 1991, p p . 7 9 1 -2 .
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A fttcond fu rn ace  I s  m m  im der c o n s tru c tio n »  Thus, s in c e  1947, th re e  
p la n t#  w ith  a  combined c a p a c ity  o f  o v e r 115,000 ton#  a y e a r , o r  more 
than  o n e - th ird  o f  t o t a l  U nited  â t a t e a  c a p a c ity , have been co n e tru c tc d  
in  Idaho and M ontana. Theae ievelopment# r e p re s e n t  an im p o rtan t s h i f t  
In  th e  lo c a t io n a l  p a t te r n  o f th e  phosphorus In d u s try -
In  C h ap ter I I ,  I t  was no ted  th a t  such s h i f t s  g e n e ra lly  occur a# a 
r e s u l t  o f  changing m ark e ts , changes In  la b o r - c o s t  d i f f e r e n t i a l s  between 
a re a s ,  new so u rces  o f  raw m a te r ia ls  ( In c lu d in g  f u e l s ) ,  tW m o lo g lc a l  
developm ents, o r  e f f o r t s  to  c o n so lid a te  p roduction*  In  th e  case  o f  th e  
phosphorus in d u s try ,  new so u rces  o f  e l e c t r i c  power and growing I n d u s t r ia l  
m arkets on th e  P a c i f ic  C o a s t, to g e th e r  w ith  th e  p resen ce  o f  huge c ^ n t l t l e s  
o f  phosphate  ro ck  in  Id ah o , M ontana, Wyoming, and U tah, appear to  have 
been th e  dom inant f a c to r s  in  th e  westward m o v m m t.
The phosphate  rock  d e p o s i t s  in  th e  N orthw est were d isco v e red  b e fo re  
th e  tu rn  o f  th e  c e n tu ry , and a lth o u g h  th e  e x te n t o f th e  r e s e rv e s  s t i l l  
i s  n o t f u l ly  d e te rm in ed , more than  h a l f  th e  known U nited  S ta te s  re s e rv e s  
a re  lo c a te d  in  th e se  s t a t e s .  (T ab le  2 , page 3 3 .) % ast o f  th e  w estern  
d e p o s its  a re  on p u b lic  domain, w ith  le a s e s  o b ta in a b le  from th e  F e d e ra l 
governm ent. C om paratively  l i t t l e  developm ent o f  w este rn  phosphate  f i e l d s  
had ta k m  p la c e  by 1947. S ev e ra l la rg e  f e r t i l i z e r  m an u fac tu rers  and a 
number o f  w este rn  chem ical concerns and sm all m ining companies were m ining 
rock  in  ^ e  a re a ,  b u t f o r  Uie m ost p a r t  th e  huge re s e rv e s  were v i r t u a l l y  
un touched .
The developm ent o f  new lo w -c o s t h y d r o e le c t r ic  power re so u rc e s  by 
p r iv a te  and p u b lic  a g en c ie s  a f t e r  th e  war made th e  u t i l i z a t i o n  o f  th e  
w estern  f i e l d s  f o r  th e  p ro d u c tio n  o f  phosphorus f e a s ib l e .  The c o a t o f 
e l e c t r i c i t y  fo r  i n d u s t r i a l  u se  in  th e  N or#iw est i s  g e n e ra lly  s l ig h t ly
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T ab le  2
PHOSPHATE HXK RESERVES OP THE WITED STATES
L s m J m »
T o ta l ,  U nited  S ta te s 13 ,290 ,860 ,000
E a s te rn  S ta te s
F lo rid a * 9 ,0 8 1 ,8 3 9 ,0 0 0
Tennessee 194,468,000
SouUi C a ro lin a 6 ,7 9 6 ,0 0 0
Kentucky 863,000
A rkansas _  20 .000 .000
T o ta l ,  E a s te rn  S ta te s 9 ,3 0 9 ,9 6 8 ,0 0 0
W estern S ta te s
Id«h»2 5 ,7 3 6 ,3 3 9 ,0 0 0
Montana^ 391,323,000
Ut«h3 1 ,741 ,480 ,000
Wyoming^ ._li&LZ34,L9Q0
T o ta l ,  W estern S ta te s 7 ,984 ,693 ,000
^A ll grade#  a# d i f f e r e n t ia te d ^  p lu#  r e a u l t s  o f government 
p ro ap ec tin g  to  d a te .
^ In e lu d ln g  m a te r ia l  b e t t e r  than  60 p e r  c e n t t r lc a lc lu m  pho sp h ate . 
^Incliadlng m a te r ia l  b e t t e r  than  40 p e r c en t t r l c a lc lu e i  p h o sp h ate .
Sources G eorge R. M an sfie ld , I r^ d u a tr la l and E ng ineering  C hem istry . 
Jan u a ry  1942, p .  9 .
low er th an  In  th e  T ennessee  a re a  and c o n s id e ra b ly  l e s s  than  In  F lo r id a .  
B o n n ev ille  Power A cbsln lstra tlon*  a r a t e  p e r k ilo u m tt hour to  la rg e  Indus­
t r i a l  u s e r s  In  Montana i s  2*2 m i l l s ,  co f^ a red  to  th e  T ennessee V alley
AuUiorlty* s r a t e  o f  3 .1  m i l l s  p e r  k i lo w a tt  h o u r, and a p r iv a te  u t i l i t y
3r a t e  o f  7 .0  m i l l s  a t  Tarpon S p r in g s , F lo r id a .  T h is  sav ing  in  power 
c o s ts  a p p a re n tly  h e lp ed  to  o f f s e t  th e  s l i g h t ly  h ig h e r  c o s t  o f  m ining 
p h o s f^ a te  rock  in  some p a r t s  o f  th e  N o rthw est. The averag e  v a lu e s  o f
1952.
f e d e r a l  Power Commission, N a tio n a l E l e c t r i c  R ate Book, O ctober
u
phoftphctft ro ck  « t  th e  mine# in  F lo r id a ,  T enneaeee, Id ah o , and Montana 
from 1947 to  1953 a re  g iven  in  T ab le  3 , page 35* T b e te  v a lu e s  a re  n o t 
e n t i r e ly  com parable beoauae o f  v a r ia t io n a  in  th e  q u a l i ty  o f  ro c k .
A ccording to  th e  d a ta ,  th e  average  v a lu e  p e r to n  o f  phosphate  rock mined 
in  Montana d u rin g  th e  f l r a t  h a l f  o f  1953 was 16*60, compared to  &5,96 in  
F lo r id a ,  Average v a lu e  o f  T ennessee  rock was $7*60, Idaho , where la rg e  
q u a n ti t i e #  o f  low -grade rock  a re  p roduced , had a low average  v a lu e  o f  $2.65* 
The decade o f  th e  f o r t i e s  had w itnessed  a trem endous expansion  o f  
in d u s t r i a l  a c t i v i t y  on th e  P a c i f i c  C oast*  As th e  demand fo r  pho sp h ates  
in  th e  a re a  in c re a s e d , i t  was n a tu ra l  t h a t  th e  in d u s t r y 's  a t t e n t io n  should 
be drawn toward th e  p o s s ib i l i t y  o f  u t i l i z i n g  th e  phosphate  rock  and power 
re so u rc e s  o f  th e  N orthw est in  th e  p ro d u c tio n  o f  e lem en ta l phospM rus* In  
T tfm e s te e , where th e  bu lk  o f  th e  p ro d u c tiv e  c a p a c ity  o f th e  in d u s try  i s  
c o n c e n tra te d , few new phosphate  rock  so u rces  were a v a i l a b le ;  in  F lo r id a ,  
power c o s ts  were high* In  a d d i t io n ,  a lo c a t io n  in  th e  N orthw est o f f e re d  
g r e a te r  p rox im ity  to  th e  w este rn  m arkets*
The th re e  c o s^ a n ie s  sk ic h  have b u i l t  phosphorus p la n ts  in  Montana 
and Idaho a re  la rg e  c o rp o ra tio n s  w ith  a a ^ le  re so u rces*  T h e ir  movement in to  
th e  N orthw est was slow  and d e l ib e r a t e  and accom plished o n ly  a f t e r  s e v e ra l 
y e a rs  o f  in v e s t ig a t io n *  I t  i s  re a so n a b le  to  assisne, th e r e f o r e ,  t h a t  th e se  
firm s  found I t  p o s s ib le  to  produce phosphorus a t  a co m p e titiv e  c o s t  in  th e  
N orthw est, a t  l e a s t  fo r  f u r th e r  p ro c e ss in g  in  th e  \1est*
To d a te ,  two o f  th e  th r e e  com panies p roducing  in  Montana and Idaho-** 
V ic to r  and #ea tv aco * -h av e  phosphate  m anufactu ring  p la n ts  In  C a l ifo rn ia *  
V ic to r  purchased  th e  A* R. Maas Chem ical Compmny a t  South G ate  in  1949, 
and N estvaco c o n s tru c te d  a p la n t  a t  Newark. Both com panies sh ip  phosphorus 
from t h e i r  N orthw est to  t h e i r  C a l i f o r n ia  p la n t s ,  because r a t e s  on e lem en ta l
T«bl« 3
PHDSPHAtE ROCK FFKKH3CTÎ0Ü A m  VALUE, FLORIDA, TENNESSEE, IDAHO, AMD MmTAMA, 1947-1953
F lo r id a T # m essee Idaho Montana
Long Tons 
(000 )
V alue a t  Mines 




V alue a t  
T o ta l




V alue a t  Mines 
Long to n s  T o ta l  
(000) (0 0 0 ) Ave.
V alue a t  
Long Tons T o ta l
Lm Ol_ (000 )
Mines
AZ&s
$ 6 .6 56,482 $32 ,920 $ 5 .0 8 1,412 $7,779 845 $4 ,078 $ 4 .8 3 236 $1 ,517
6 ,539 37,733 5 .77 i,3sm 8,231 6 .30 434 2 ,122 4 .8 9 249 1,720 6 .92
6 ,816 37,858 5 .5 5 1,344 9 ,068 6 .7 4 471 1,915 4 .0 6 355 2 ,574 7 .2 5
8 ,(^ 6 45 ,378 5 .61 1,384 10,028 7 .2 4 573 2 ,1 2 5 3.71 210 1,497 7 .1 2
3 ,497 50 ,263 5 .9 2 1,420 10,605 7 .47 695 1,751 2 .52 305 2 ,353 7 .7 3
8,781 51 ,542 5 ,8 7 1 ,453 10,875 7 .4 9 621 2 ,164 3.49 332 2,621 7 .89
( f i r s t  h a l f )  
4 ,615
*
27 ,520 5 .9 6 826 6 ,275 7 .60 468 1,331 2 .85 235 1,5!K) 6 .6 0
Note* F ig u re s  or average  v a lu e  p e r  to n  n o t s t r i c t l y  com parable because o f  v a r i a t io n s  in  q u a li ty  o f  rock* 
i s  p a r t i c u l a r ly  t r u e  f o r  cos^arlsoR S  between Idaho and M ontana, f o r  more low q u a li ty  rock  i s  mined in  Idaho*
Source* U* S. Bureau o f  M ines, M in era ls  V earbooks.  1948-1951, and M ineral M arket R ep o rts , "P h osphate  Rock 
s try  o f  th e  U n ited  S ta te s  in  1952", S e p ts f^ e r  1953, and "Phosphate  Rock In d u s try  o f  th e  U nited  S ta te s  in  F i r s t  
o f  1 9 5 y , N ovm ^er 1953.
I*
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phosphorus a re  low er th an  t r a n s p o r ta t io n  c o s ta  f o r  phosphoric  ac id  o r  
o th e r  d e r iv a t iv e s .
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V, TW LOCATION OF THE VICTOR CHEMICAL WRKS ELEMENTAL 
PHOSPHORUS PLANT AT SILVER mw, SCWAMA
In  th e  p reced in g  chap ter»  th e  c h ie f  f a c to r s  re s p o n s ib le  fo r  th e  
lo c a t io n  o f  th re e  e lem en ta l phosphorus p la n ts  in  th e  P a c i f ic  N orthw est 
appeared to  be th e  expansion o f  w este rn  m arkets and th e  a v a i l a b i l i t y  o f 
s u f f i c i e n t  phosphate  rock  and pow er. These c o n s id e ra t io n s  determ ined  
th e  re g io n a l lo c a t io n .  Once th e  d e c is io n  to  lo c a te  in  th e  N orthw est 
had been made, however, a f u r th e r  lo c a t io n a l  problem  as  to  a rea  and 
s p e c i f ic  s i t e  must be solved*
V ic to r  Chem ical Works chose to  lo c a te  i t s  e l e c t r i c  fu rn ace  p la n t  
n ea r S i lv e r  Bow, M ontana, seven m ile s  w est of B u tte .  The p lan t vms 
b u i l t  a t  a t o t a l  c o s t  o f approx im ate ly  $10 m il l io n .  This was a s lg n lf l*  
c a n t developm ent fo r  S i lv e r  Bow C ounty , inasmuch a s  I t  had been h e a v ily  
dependent upon one in d u s try  (m in in g ) , and fo r  th e  s t a t e  of f&ontana, 
which h as  long been d e s iro u s  o f  a t t r a c t i n g  new m anufactu ring  in d u s t r ie s  
in  an a ttem p t to d iv e r s i f y  i t s  economy. T h is  c h a p te r  w il l  d eal la rg e ly  
w ith  th e  f a c to r s  in v o lv ed  in  V i c t o r 's  ch o ice  o f  S i lv e r  bow as th e  s i t e  
o f i t s  new N orthw est p la n t .
SJLlXSî S2ÏÏ1ÎX
S i lv e r  Bow County d i f f e r s  in  p o p u la tio n  and in  in d u s t r i a l  makeup 
from th e  g r e a te r  p a r t  o f  M ontana. A g r ic u ltu re  i s  o f  much le s s  s i g n i f i ­
cance th an  in  th e  s t a t e  a s  a w hole, w ith  S i lv e r  Bow ran k in g  54 th  among
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T abl#  4
p m  can* d istribu tio n  or urban» rural- ncrifarm, and rüral- faï?n
POPULATION» mNTANA AND SILVER BW COimV* 1950
S i lv e r  Bow
& a& am Count
Urban^ 43 .7 79 .3
Hural-nonfarm*' 3 3 .3 1 9 .t
H u ra l- fa m 23 .0 1 .2
T o ta l 100.0 100.0
^Rerton* l iv in g  in  e i t l e t  end tonna o f  over 2 ,500 p opu la tion*  
%^er#oR# l iv in g  in  r u r a l  ooam unitiea  o f  l« a$  then  2 ,500 p o p u la tio n , 
bu t n o t on farma*
Souro«> U* S. D epartm ent o f  Commerce, Bureau o f  tlie  Gen sue, 1950 
C«r)flue o f  P o p u la tio n *
th e  56 co u n t!e#  in  v a lu e  o f  a g r i c u l tu r a l  p roduct#  so ld  In 1949*^ By 
f a r  th e  moat Irsp o rtan t in d u s try  i#  m etal m in ing . C o n sid e ra b le  concen­
t r a t i o n  a leo  e x is t#  in  th e  t r a d e  and s e rv ic e  in d u s t r i e s .
The p o p u la tio n  o f  S i lv e r  Bow County i s  predom inan tly  u rb an , w ith  
79 .3  p e r c en t o f i t s  r e s id e n ts  l iv in g  in  th e  urban a re a s  o f  B u tte  and 
th e  S i lv e r  B ow -Floral Park  d i s t r i c t .  Only 1 .2  p e r c e n t o f  th e  copula­
t io n  o f  S i lv e r  Bow County i s  c l a s s i f i e d  a# ru r a l- f a r m , w ith  th e  T r a in i n g  
19*6 p e r c en t l i s t e d  as  ru ra l-n o n fa rm . (T a b le  4 , above.)
The median Income fo r  f a m il ie s  and w r e l a t e d  in d iv id u a l#  in  th e  
county  In  1949 was $ 3 ,0 5 0 , 12*2 p er c e n t above th e  $9 ,718 median income 
In  th e  s t a t e  and 1 7 .4  p e r c e n t above th e  $2 ,599 median fo r  th e  U nited
^U. $ . D epartm ent o f  Commerce, B ureau o f  th e  C ensus, 1950 C m su s  
o f  A g ric u ltu re *
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T ab le  5
DISTRIBUTION OP THE EMPLOYED LABOR FORCE, MAJOR INDUSTRY 
GROWLS, SILVER BOW COlBfTY MONTANA,
APRIL 1 , 1950
In d u a trv  OtQm?
T o ta l eaployed IB, 632 100.0
A g r ic u ltu re 252 1 .4
Mining 6 ,006 32.2
C o n s tru c tio n 781 4 .2
M anufacturing 1,195 6 .4
Trade 4 ,324 23 .2
S e rv ic e  end f in a n c e 4,151 22 .3
T ra n s p o r ta t io n , com m unication, and 
o th e r  p u b lic  u t i l i t i e s 1,710 9 .2
O th e r, n o t e lsew h ere  c l a s s i f i e d 213 1.1
S ource t U. S. Departm ent o f  Commerce, Bureau o f  th e  C enavs, 1950 
Ceneue o f  P o p u la tio n .
S ta te a ^ ,  due la r g e ly  to  th e  h ig h e r* th a n -a v e rag e  vmge r a te #  p a id  b> th e  
m ining in d u a try .
A breakdown o f  employment by in d u s try  g roups in d ic a te s  th e  d eg ree  
o f S i lv e r  Bow C ounty’ s  dependence upon th e  m ining in d u s try #  (T a b le  5 , 
above#) Over 32 p e r  c e n t o f  th e  t o t a l  employed la b o r  fo rc e  was employed 
in  m ining in  1950. W holesale and r e t a i l  t r a d e  e s ta b lish m e n ts  employed
S# D epartm ent o f  Commerce, Bureau o f  th e  C en su s , 1950 Cmnsus 
o f  P o p u la tion#
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23 .2  p e r c e n t o f  th e  employed la b o r  fo rc e  and a n o th e r 2 2 .3  p e r c e n t 
m a  a t  work In  th e  s e rv ic e  in d u a t r i e s .  In c lu d in g  f in a n c e .
Only 6 .4  p e r c e n t o f th e  employed la b o r  fo rc e , o r  1,195 p e rso n s , 
m r e  a t  work In  m anufactu ring  in d u s t r i e s ,  and most o f  th e  goods produced 
were f o r  lo c a l  consum ption. T hree in d u s try  groups accounted  f o r  about 
73 p e r c en t o f  t o t a l  m anufactu ring  employmentt food and k in d red  p ro d u c ts , 
p r in t in g ,  p u b lis h in g , and a l l i e d  p ro d u c ts , and prim ary  m e ta ls . The bulk  
o f  th e  w orkers in  p rim ary  m e ta ls  were employed in  th e  sm e lte r  a t  Anaconda 
and commuted from re s id e n c e s  in  B u tte  and i t s  v i c i n i t y .  To t h i s  e x te n t ,  
th e  employaient f ig u r e s  o v e r s ta te  m anufactu ring  employment in  S i lv e r  Bow 
County i t s e l f .  Those m anufactu ring  in d u s t r ie s  p roducing  chem icals and 
a l l i e d  p ro d u c ts  were o f  minor s ig n if ic a n c e  in  1950, w ith  on ly  32 em ployees, 
o r  2 .7  p e r c e n t o f  th e  coimty* a t o t a l  m anufactu ring  employment.
The community o f  S i lv e r  Bow i s  a sm all, u n in c o rp o ra te d  s e tt le m e n t 
about sev m  m ile s  w est o f  B u tt# , w ith  a p o p u la tio n  o f perhaps 100. V ic to r  
i s  th e  o n ly  in d u s try  in  th e  im m ediate v i c i n i t y .
V ic to r  Chem ical Works was founded in  1877 a t  C hicago H e ig h ts , I l l i n o i s *  
O r ig in a l ly ,  th e re  were o n ly  two employees# w ith  th e  s tead y  growth o f  th e  
company, t h i s  number h a s  in c re a se d  to  w ell o v e r 2 ,0 0 0 . Today, V ic to r  i s  
one o f  th e  th re e  l a r g e s t  p ro d u ce rs  o f  pN»sphorus and pho sp h ates  in  th e  
w orld .
The f i r s t  V ic to r  p la n t  was c o n s tru c te d  f o r  th e  p ro d u c tio n  o f  mono­
calc ium  phosphate  from p h o sp h o ric  a c id ,  produced by th e  r e a c t io n  o f  s u l -  
pkntrle a c id  on anim al bones, which c o n ta in  c a lc iim  p h o sp h a te . The raw 
matM^lal was changed to  phosphate  ro ck  In  1912 to  e l im in a te  c e r ta in
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u n d « tlra b l«  I m p u r i t i f t*  In  1920, an o th e r p la n t  was c o n s tru c te d  a t  
N a e h v ille , T enneaaee, to  meet th e  In c re a se d  demand f o r  monocalcium phos­
p ha te  by th e  baking  in d u a try • In  1928, a b l a s t  fu rn a c e  p la n t  '«as con­
s tru c te d  a t  N a sh v ille  to  produce p h o sp h o ric  a c id  from phosphate  ro c k , 
coke, and s i l i c a  sand .
In  1937, chie to  in c re a s in g  coke c o s ts  and demands fo r  phosphorus, 
V ic to r  c o n s tru c te d  an e l e c t r i c  fu rn ac e  p la n t  a t  M t, k le a s a n t ,  T enn essee , 
u t i l i z i n g  T ennessee phosphate  rock  and lo w -co st su rp lu s  e l e c t r i c  power 
from th e  T ennessee V a lley  A u th o r ity , T h is  p la n t  su p p lied  a l l  o f th e  
coT^jsny* s phosphorus needs from 1939 to  1947 and was expanded a e v w a l 
tim es in  th e  in te r im ,
V ic to r  undertook  a la rg e  expansion  program in  1947, c o n s tru c tin g  
an e l e c t r i c  fu rn ac e  p la n t  a t  Tarpon S p r in g s , F lo r id a ,  t h a t  y ea r and a 
phosphate p ro d u c ts  p la n t  a t  M o rr is v iU e , P en n sy lv an ia , in  1948, The 
lo c a t io n  o f  th e  phosphate  p la n t  in  P en n sy lv an ia  p ro v id ed  f r e ig h t  sav in g s  
and ex p ed ited  d e l iv e r i e s  to  th e  f i r m 's  E a s t C o as t cu sto m ers . Also d u rin g  
1948, V ic to r 's  p ro c e ss in g  p la n ts  a t  Chicago H e ig h ts  and N a sh v ille  were
3
expanded to  p ro v id e  fo r  a d d i t io n a l  c ap ac ity *
On Ju n e  30, 1949, V ic to r  a cq u ired  th e  A, R, %aas Chem ical Company 
o f  South G a te , C a l i f o r n ia ,  n e a r  Los A n g e les . T h is  d iv is io n  I s  an im por­
ta n t  p roducer o f  p h o sp h a te s , phosphoric  a c id ,  and p h o to g rap h ic  ch em ica ls , 
w all lo c a te d  to  se rv e  th e  w estern  s ta te s *  As a f i n a l  s te p  in  I t s  imme­
d ia te  postw ar expansion  program , V ic to r  in  1950 announced p la n s  f o r  th e  
c o n s tru c tio n  o f  an e l e c t r i c  fu rn ac e  p la n t  a t  S i lv e r  Bow, M ontana, to  
supply phosphorus to  th e  South G a te  d iv is io n *  C o n s tru c tio n  began in
G, D e rick , J r . ,  ^A Hew In d u s try  fo r  M ontana", Montana S u s in e s s , 
Bureau o f  B u sin ess  m d  Economic R esearch , Montana S ta te  U n iv e rs i ty ,
Mev 1951.
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A ugust o f  t h a t  y e a r .  Tb« p r o je c t  was s c a rc e ly  underway b e fo re  I t  
became c le a r  t h a t  combined i n d u s t r i a l  and governm ental req u irem en ts  
would tax  even th e  f i r m 's  expanded f a c i l i t i e s ,  and in  March 1951 tlie  
company announced th a t  i t  would c o n s tru c t  a second fu rn a c e  a t  th e  S i lv e r  
Bo '̂ s i te #  O f f i c i a l s  s t a t e  t h a t  th e  p la n t  I s  so c o n s tru c te d  th a t  ad d i­
t io n a l  fu rn a c e s  could  be added i f  m arket c o n d itio n s  j u s t i f i e d  f u r th e r  
expansion#
A t th e  p re s e n t tim e , th e n , V ic to r  Chem ical Works o p e ra te s  th re e  
e l e c t r i c  fu rn ac e  p la n t s — a t  Mt# P le a s a n t ,  Tarpon S p r in g s , and S i lv e r  
Bow—and p ro c e ss in g  p la n ts  a t  C hicago H e ig h ts , N a s h v il le ,  M o r r ls v l l le ,  
and South Gate# Compared to  some o f  th e  g ia n ts  In  th e  chem ical in d u s try , 
V ic to r  i s  a sm all company# However, i t  i s  one o f  th e  f a s t e s t  growing 
chem ical p ro d u ce rs  in  th e  U nited  S ta te s#  Between 1940 and 1952, g ro ss  
s a le s  in c re a se d  from 18 m il l io n  In  1940 and $17 m il l io n  in  1945 to  a lm ost 
$36 m il l io n  in  1952, o r  abou t 350 p e rc e n t .*
The food in d u s try  i s  one o f  th e  la r g e s t  u s e r s  o f  V ic to r  phosphates  
and d e r iv a t iv e s *  The w idening p o p u la r i ty  o f  p rep a red  cake , co o k ie , and 
b i s c u i t  m ixes h as s tre n g th en e d  th e  demand# An in c re a s in g ly  im p o rtan t 
custom er i s  th e  soap and s y n th e t ic  d e te rg e n t  in d u s try ,  which u ses  sodima 
tr ip o ly p h o sp h a te #  The m anufacture  o f  such new d ru g s a s  p e n i c i l l i n  and 
th e  a n ti* h is ta m in e s  r e q u ir e s  p h o ^ h o ru s , and a V ic to r  p ro d u c t, diammonlim 
phosphate , goes in to  most v a r i e t i e s  o f  to o th  p a s te  and to o th  powder.
R esearch  has  widened th e  oaarket fo r  many o f  V ic to r 's  p ro d u c ts . Phos­
p h o ric  ac id  p ic k l in g  o f  s t e e l ,  fo r  exam ple, i s  now com m ercially  f e a s ib le  
t h r o u ^  a p ro c e ss  Which re c o v e rs  th e  sp en t a c id  and p e rm its  I t s  r e - u s e .
'tobt.*.» SiBiiSl â£ IW w .tr l.l S s S E li ls a . 1953, amd
A em itl R ep o rt, V ic to r  Chem ical Works, 1952.
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A r e l a t i v e ly  new V ic to r  p ro d u c t, phoephoric  a n h y d rid e , can be added to
5
a e p h e lt  so t h a t  i t  w il l  n o t bu ck le  o r  c ra c k .
Uoitton in tjontan»
S u f f ic ie n t  q u a n t i i ie a  o f  phosphate  rock  fo r  an e le m « ita l  phosphorus 
p la n t  a re  lo c a te d  in  a l l  fo u r  o f  th e  N orthw estern  s t a t e s  o f  M ontana, 
Idaho , U tah, and Wyoming. The e l e c t r i c  fu rn ac e  p ro c e ss  does n o t r e q u ir e  
a h igh  g rad e  rock  and th u s  d e p o s i ts  n o t econom ical fo r  i r id u s t r le s  such 
a s  f e r t i l i z e r  may be u t i l i z e d .  T here  a r e ,  o f  c o u rse , v a r ia t io n s  among 
f i e ld s  in  th e  c o s t  o f e x tr a c t in g  th e  ro c k . The most economic so u rces  fo r  
conversion  to  e lem en ta l phosphorus a re  b e lie v e d  to  be a v a i la b le  in  Idaho , 
where two o f  th e  th r e e  new phosphorus p la n ts  a re  lo c a te d .
V ic to r  Chem ical Works, how ever, chose to  lo c a te  i t s  p la n t  a t  S i lv e r  
Bow, Montana. The m ajor reaso n  fo r  t h i s  d e c is io n  was undoubtedly  th e  
a v a i l a b i l i t y  o f  cheaper e l e c t r i c  power. At th e  tim e th e  V ic to r  p la n t  
was being  b u i l t .  Hungry Horse Dam in  n o rth w este rn  Montana wa« a lso  under 
c o n s tru c tio n  and scheduled  f o r  com pletion  in  th e  f a l l  o f  1952. With 
i t s  com ple tion , B o n n ev ille  Power A d m in is tra tio n , th e  d i s t r i b u t in g  agency 
fo r  F e d e ra l power in  th e  N c r th w s t ,  would have la r g e r  c p ia n t l t ie s  o f  power 
a v a i la b le  fo r  in d u s t r i a l  u s e . The b c n n e v il le  r a t e  f o r  la rg e  in d u s t r i a l  
u se rs  n o t lo c a te d  a t  tlie  dam s i t e  i s  2 .2  m i l l s  p e r  k i lo w a t t  h o u r. Idaho 
Power Company, th e  c h ie f  power p ro d u cer in  so u th ern  Idaho , o f f e re d  a 
r a t e  o f  app rox im ate ly  4 .5  m i l l s  p e r  k i lo w a tt  hour#^ I t  seems c le a r  t h a t  
t h i s  sav ing  in  power c o s ts  was expected  to  more th an  o f f s e t  th e  h ig h e r
^B arrons. May 1952, pp. 19-20 .
t e l e g r a m  from Donald B en e d ic t, A s s is ta n t  to  Ihe  ^ewer M anager, 
B o n n ev ille  Power A d m in is tra tio n , P o r t la n d , O regon, Ju n e  15, 1953.
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e o t t  o f  rock  In  Montana and c o n s t i tu te d  th e  m ajor f a c to r  In  th e  V ic to r  
d é c is io n  to  lo c a te  in  th e  s ta te *
a i i&g aUüai Sax .Site
T»«nif«c CgjiH
Once th e  d e c i t io n  had been made to  lo c a te  th e  p la n t  in  Montana* 
th e  s e le c t io n  o f  a s p e c i f I c  s i t e  became th e  n e x t step*  M ontana 's fjhos-^ 
p h a te  rock  d e p o s i ts  a re  lo c a te d  in  th e  so u th w este rn  p a r t  o f  th e  s t a t e ,  
and in  1947 and 1948 V ic to r  had acq u ired  le a s e s  on t m  p u b lic  domain 
p ro p e r t ie s * - th e  Maiden Rock and Canyon C reek d e p o s i t s ,  in v o lv in g  some 
2,500 a c re s — in  th e  M elrose d i s t r i c t  In  Beaverhead C ounty, on tlie  ro u te  
o f  th e  Union P a c i f ic  ra i l ro a d *  B o n n ev ille  Power A < knin istra tlon  p la n s  
in c luded  a tra n sm is s io n  l i n e  from Hungry Horse to  Anaconda, Montana* 
P o s s ib le  lo c a t io n s  fo r  th e  p la n t ,  th e r e f o r e .  In c lu d ed  Anaconda, th e  
M elrose m ining d i s t r i c t ,  o r  some p o in t  between th e  tw o. The f in a l  
ch o ice  was S i lv e r  Sow, where th e  l i n e s  o f  th e  M orthem  P a c i f i c ,  C hicago , 
Milwaukee, St* P a u l, and P a c i f i c ,  and th e  Union P a c i f i c  r a i l r o a d s  converge , 
about 22 m ile s  e a s t  o f  Anaconda and 30 m ile s  n o r th  o f  M elrose . (F ig u re  3, 
page 45*) L o ca tio n  a t  t h i s  p o in t  o f f e r e d  advan tages In  procurem ent o f  
m a te r ia ls  and Shipment o f  th e  p roduct*  R a il s e r v ic e  to  th e  B as t and 
West v ia  th e  N orthern  P a c i f ic  and th e  C hicago , M ilwaukee, St* P a u l, and 
P a c i f ic ,  and sou th  to  C a l i f o r n ia  on th e  Union P a c i f ic  i s  a v a i la b le  from 
S i lv e r  Bow* P hosphate  rock i s  h au led  th e  30 m ile s  from M elrose by th e  
Union P a c if ic *  The n e c e s s i ty  o f  re lo a d in g  o r  sw itch in g  from one r a i l r o a d  
to  th e  o th e r  i s  e lim in a ted *  Ho othm r lo c a t io n  betw een M elrose and Anaconda 
e x cep t th e  sev en -m ile  ro u te  from S i l v e r  Bow to  B u tte  o f f e r e d  such t r a n s ­
p o r ta t io n  f a c i l i t i e s *  Anaconda m ust have h e m  im m ediately  ru le d  out as
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Figure 3
LOCATION OF VICTOR CHEMICAL WRKS ELEMENTAL 
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**“ ^  Coo TU'TV
46
ê p o a a ib i#  lo e a t io n  becaum# I t  h as  no t r a n s c o n t in e n ta l  r a i l r o a d  s e r v ic e .
saiM
^ a b ^ r .  Labor recÿuiram anta o f  e lem en ta l phosphorus p ro d u c tio n  a re  
low compared to  o th e r  in d u s t r i e s ,  because  o f  th e  h igh  d eg ree  o f  mechanism' 
tlofi* However, th e  company a n t ic ip a te d  a need f o r  250 em ployees a t  th e  
p la n t  and i t  was n ecessa ry  t h a t  th e  a v a i l a b i l i t y  o f  such a la b o r  fo rc e  
be assured*  S p e c ia l s k i l l s  were n o t r e t^ i r e d *
Because o f  M ontana 's  sm all p o p u la tio n , th e  a v a i l a b i l i t y  o f la b o r  
became a f a c to r  in  th e  s e le c t io n  o f  a p la n t  s i te *  A lo c a t io n  a t  th e  
so w e e  o f  th e  phosphate  ro ck  was ru le d  o u t .  The c o ^ a n y 's  m ining o p e ra ­
t io n s  re q u irW  100 w orkers a t  Maiden Rock and Canyon Creek* An a ttem p t 
to  r e c r u i t  an o th e r 250 w orkers from th e  a r e a ,  which i s  sp a rse ly  populated^ 
would p robab ly  have fa i le d *  The n e a r e s t  towns o f  any s i r e  a re  B utte* 
about 30 m ile s  n o r th , and D il lo n , about 30 m ile s  so u th — too f a r  fo r  
workers to  commute d u rin g  th e  w in te r*  A nother c o n s id e ra t io n  m it ig a t in g  
a g a in s t  th e  e s ta b l i^ u s e n t  o f th e  p la n t  a t  th e  m ines was th e  company* s 
d e s i r e  to  avo id  becoming in vo lved  in  p ro v id in g  housing  fo r  i t s  e i^ lo y e e s ,  
and t h i s  would have been n ecessa ry  in  th e  M elrose d i s t r i c t *
The lo c a t io n  o f  th e  p la n t  a t  S i lv e r  Sow, on th e  o th e r  hand, gave 
ready access  to  th e  B u tte  la b o r  m arket j u s t  seven m ile s  away* B u tte  
has t r a d i t i o n a l l y  bean an a re a  o f  s u rp lu s  la b o r ,  and experim ced consloer* 
a b le  o u t-m ig ra tio n  o f  p o p u la tio n  to  d e fen se  p ro d u c tio n  areas d u rin g  th e  
decade o f  th e  f o r t i e s *  However, th e  m ale la b o r  fo rc e  o f  B u tte  and th e  
S i lv e r  B ow -Floral P ark  a r e a s  a d jo in in g  i t  numbered 12,200 in  1950 and 
th u s  an ample la b o r  supply  fo r  th e  V ic to r  p la n t  seemed assu red*  The 
f a c t  th a t  la b o r  c o s ts  were somewhat h ig h e r  th an  in  o th e r  a re a s  o f  th e  
s t a t e  was n o t s ig n i f i c a n t  enough to  d e te r  th e  company from lo c a t in g  n e a r
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Ç a o l t a l . The f in a n c ia l  p o s i t io n  o f V ic to r  Chem ical ?o rka  and 
i t s  p ro a p e c tt  fo r  f u tu r e  grow th were euch th a t  l i t t l e  d i f f i c u l t y  wat 
encoun tered  In  f in a n c in g  th e  new p l a n t .  T h la  was accom plished la rg e ly  
th rough  use  o f  th e  f i r m 's  own funds and a lo an  from th e  E q u ita b le  L ife  
A ssurance S o c ie ty  o f  th e  U nited  S ta te s  on prom issory n o te s  b ea rin g  
2 a /4  p e r  c en t In te re s t* ^
iSanaae^aent. The firm  b rough t i t s  key p e rso n n e l and m anageria l 
t a l e n t  from o th e r  company p la n ts*  The p la n t  su p e r in te n d e n t came from 
Chicago H eights*  th e  m aster mechanic and g e n e ra l foreman from th e  V ic to r  
p la n t  a t  Ht* P le a s a n t ,  Tennessee# and most o f  th e  o th e r  l e s s e r  o f f i c i a l s  
and foremen from v a r io u s  V ic to r  p la n ts*  P erso n n e l h ire d  lo c a l ly  in c luded  
fo r  th e  moat p a r t  on ly  w orkers in  th e  p la n t  and c l e r i c a l  h e lp  in  th e  
o f f ic e *
ItQ U U o n  o f  S i t e
A pN)spN3ru9 fu rn a c e , w ith  a c e r ta in  amount o f d u s t  and smoke, and 
w ith flam es b e lch in g  from i t s  s ta c k s ,  i s  no t th e  ty p e  o f  p la n t  which a 
r e s id e n t i a l  o r  b u s in e s s  community would enjoy having  in  I t s  m id s t. At 
th e  S i lv e r  Bow s i t e ,  th e  p la n t  ^ j o y s  a f a i r  d eg ree  o f  i s o l a t i o n ,  and 
ample space  i s  a v a i la b le  fo r  th e  du%>ing o f s la g  and s to c k p i l in g  o f 
phosphate rock* I t  i s  a lso  t r u e  th a t  such a s i t e  i s  l e s s  c o s tly  than  
land  in  an urban developm ent*
S avgram tfiU i in fm w c » »
A ccording to  company o f f i c i a l s .  S i lv e r  Bow County o f fe re d  c e r ta in  
p ro p e rty  t a r  co n cessio n s  to  th e  f irm , and t h i s  may havs o f fe re d  some
i c t o r  Chem ical Works A rranges fo r  $6 M illio n  Loan From E q u i ta b le ,” 
I h t  m i l  S t r e e t  J o u r n a l . O ctober 17, 1950, p . 7
b e t t e r  from J . F. Je ffe rso n , J r . ,  Personnel Manager, V ictor C h m iw l
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lnduc«a«nt fo r  tb *  lo c a t io n  o f  th e  p la n t  w ith in  th e  county  b o rd e rs . 
V ic to r  a leo  re c e iv e d  a c e r t i f i c a t e  o f  n e c e s s i ty  as  a d e fen se  in d u s try  
from ^&e F ed e ra l goverm eent, p ro v id in g  fo r  a c c e le r a te d  ta x  a m o r tiz a tio n .
The in f lu e n c e  e x e r te d  by th e  F e d e ra l governm ent th rough  th e  con­
s t r u c t io n  o f  Himgry Norse Dam may a g a in  be e o ^ h a s ire d . When th e  f in a l  
d e c is io n  on th e  S i lv e r  Bow s i t e  had been made by V ic to r*  B o n n ev ille  
Power A d m in is tra tio n  began c o n s tru c tio n  o f a s u b s ta t io n  a t  S i lv e r  Bow 
and a t a p l in e  to  Montana Power Company* s B utte-A naconda l i n e .  A rrange­
ments were made f o r  Montana Power to  se rv e  V ic to r  u n t i l  Hungry Horse 
Dam and th e  B o n n ev ille  tra n sm is s io n  l i n e  were com ple ted . E a rly  in  1953# 
B o m e v ille  began d e l iv e ry  o f  power to  th e  p la n t  from Hungry H orse .
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V I. simmRY
The th eo ry  o f  I n d u s t r ia l  lo c a t io n  wae long n e g lec te d  by econom ists* 
Johann H e in rich  von Thunen, a German, made a n o ta b le  a ttem p t to  e x p la in  
th e  lo c a tio n  o f a g r ic u l tu r a l  a c t i v i t y  in  th e  e a r ly  1600*», and A lfred  
Weber undertook th e  a n a ly s is  o f I n d u s t r ia l  lo c a t io n  In  h is  Weber d^n 
$ ta n d o rt â M  IM S A W m #  p u b lish ed  in  1909*
Weber d e fin e d  lo c a t io n a l  f a c to r s  a s  advantages in  c o s t ,  and co n sid e red  
t r a n s p o r ta t io n  and la b o r  c o s ts  th e  on ly  two f a c to r s  «diich a f f e c t  th e  
re g io n a l lo c a tio n  o f  in d u s try . A ll  o th e r  f a c to r s  a re  p a r t  o f  th e  agglom er- 
a t iv e  o r  deg lo m era tiv e  fo rc e s  d e te rm in in g  th e  d i s t r ib u t io n  o f  in d u s try  
w ith in  a re g io n . A gglom eratlve fo rc e s  a re  advan tages o f  lower c o s t  o f 
p roduction  o r  m arketing  r e s u l t in g  from th e  f a c t  th a t  p ro d u c tio n  I s  c a r r ie d  
on to  a c o n s id e ra b le  e x tm t  a t  one p la c e .  D eglom erative f a c to r s  a re  
de fin ed  as c o u n te r - te n d e n c ie s  to  agg lo m eratio n , a l l  fo llo w in g  from th e  
r i s e  o f land  v a lu e s  o r  la b o r  c o s ts  which accompany agg lo m era tio n .
The p r in c ip a l  s ta tem e n ts  o f  W eberian lo c a t io n  th eo ry  a re  s t i l l  w idely 
used as th e  b a s is  f o r  th e  developm ent o f a modern th e o ry . As economic 
a c t iv i ty  has become more com plicated  and I n te r r e l a t e d ,  however, lo c a t io n  
theory  has n e c e s s a r i ly  taken  on many new a s p e c ts .  S in ce  lo c a t io n  problem s 
a r i s e  c h ie f ly  In  co n n ec tion  w ith  m anufactu ring  in d u s t r i e s ,  i t  i s  t h i s  a re a  
to  which th e  most study has been d ev o ted .
#&en a p r iv a te  b u s in e ss  e n te r p r i s e  s e ts  abou t to  s e le c t  th e  lo c a t io n  
o f  a m anufacturing  p la n t ,  th e  p rim ary  o b je c t iv e  i s  to  cW ose a s i t e  where 
i t s  o p e ra tio n s  may be perform ed a t  minimum c o s t .  The p roducer i s  concerned
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w ith  ^xocur«M fit o f  row m a to rlo ls*  p ro c e s s in g , and d i s t r i b u t i o n  o f  th e  
f in ish e d  product»
T ra n s fe r  c o s ts  p lay  a m ajor r o le  In bo th  th e  procurem ent and d l s t r  * 
b u tio n  fu n c tio n s  and f re q u e n tly  may be th e  d e c is iv e  f a c to r  In  lo c a t io n .  
Advantageous lo c a t io n s  ftvJ t th e  s ta n d p o in t o f  t r a n s f e r  c o s ts  a re  found 
sometimes a t  m a te r ia l  so u rc e s , sometimes a t  m ark e ts , and sometimes a t  
s p e c ia l ly  s i tu a te d  In te rm e d ia te  p o in t s .  For exam ple, in d u s t r ie s  in  which 
a la rg e  w eight lo s s  o ccu rs  in  th e  i n i t i a l  p ro c e ss in g  may be a t t r a c t e d  
toward th e  source  o f  th e  m a te r ia l*  f in is h e d  p ro d u c ts  in d u s t r ie s  a re  a p t 
to  be » a rk e t« o r ie n te d  because d i s t r i b u t i o n  c o s ts  a re  u s u a lly  h ig h e r  p e r  
ton o f  p ro d u c t th an  procurem ent c o s ts  p e r  to n  o f  raw  m a te r ia l*  o r ,  s in c e  
most in d u s tr ie s  u t i l i s e  more th an  one m a te r ia l  and produce  s e v e ra l  
p ro d u c ts , th e  id e a l  lo c a t io n  i s  f r e q u e n tly  a t  a ju n c t io n  p o in t .  In  any 
c a se , th e  c o n f ig u ra tio n  o f  t r « i s f e r  ro u te s  and tkio g e o g ra p h ic a l sequence 
o f so u rces , ju n c t io n s ,  and m arkets  p la y s  an im p o rtan t r o le  In  lo c a t io n .
In  some I n d u s t r ie s  la b o r  c o s ts  a re  an Im p o rtan t p a r t  o f t o t a l  c o s t s ,  
and as a r e s u l t  a re a s  w ith  low wage r a t e s  may prove a t t r a c t i v e .  O th e r 
in d u s t r ie s  r e c u i r e  s p e c i f ic  s k i l l s  o r  seaso n a l la b o r  Which be a v a i la b le  
on ly  in  c e r ta in  lo c a t io n s .
New v e n tu re s  o r  th o se  I n e l ig ib l e  fo r  l i s t i n g  on a major s to ck  
exchw^ge may be dependent f o r  c a p i t a l  upon a l im ite d  group o f in v e s to r s  
w ith p e rso n al p re fe re n c e s  a s  to  lo c a t io n .  Management personnel o f th e  
re q u ire d  c a p a b i l i t i e s  may be c o n ce n tra te d  In  p a r t ic u la r  l o c a l i t i e s .
A firm  may ach iev e  low er p ro d u c tio n  c o s ts  by b u ild in g  one la rg e  
p la n t  r a ^ e r  than  s e v e ra l sm all o n e s , o r  economies may be e f f e c te d  by 
in te g ra t io n  o f  t m  o r  more p ro c e s s e s . A dvantages may be g a in ed  by lo c a t in g  
In  an e s ta b lis h e d  p ro m o tio n  c e n te r  f o r  th e  In d u s try  In  q u e s t io n .
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O th e r, le*»  ta n g ib le  f a c to r»  may In f lu e n c e  lo c a t io n .  Monopolistic 
in flu en c e*  reduce th e  number o f  p roducing  u n it*  and c o n c e n tra te  production. 
P r ic e  p o l ic ie s  may p re v e n t th e  e n try  o f  p o te n t ia l  producers Into an Indus-» 
t r y ,  w ith th e  »ame e f f e c t .  The F e d e ra l government may Influence loca tion  
in  a m u ltitu d e  o f way». I t»  a c t i v i t i e s  may a l t e r  c o s t  o r  Income re la tio n ­
sh ip s  between a r e a s t  i t  may h e lp  o r  h in d e r  c e r ta in  in d u s t r ie s  through 
t a r i f f  and ta x  p o l i c i e s ;  o r  i t  may i t s e l f  ovm and o p e ra te  in d u s tr ie s *
S ta te  and lo c a l  governm ents sometimes e x e r t  in f lu e n c e  through promotional 
a c t i v i t i e s ,  ta x  c o n ce ss io n s , r e g u la t io n  o f  p u b lic  u t i l i t i e s ,  development 
o f t r a n s p o r ta t io n  f a c i l i t i e s ,  o r  th e  e re c t io n  o f  tr a d e  b a r r ie r s *
R arely  i s  one lo c a t io n a l  f a c to r  s tro n g  enough to  in f lu e n c e  th e  
lo c a t io n  o f a m anufacturing  p la n t  a lo n e ; in  most c ases  th e  cho ice  o f a 
s i t e  i s  in flu en ced  by se v e ra l f a c to r s  and th e o r e t i c a l ly  a t  l e a s t  rep resen ts 
th e  p o in t where th e  n ecessa ry  fu n c tio n s  may be c a r r ie d  on a t  low est c o s t .  
S h i f t s  in  th e  lo c a t io n  o f  an in d u s try  may occu r as a r e s u l t  o f 
changes in  m ark e ts , new so u rces  o f  raw m a te r ia ls  o r  f u e ls  o r  th e  d e p le t io n  
o f o ld  so u rc e s , la b o r -c o s t  d i f f e r e n t i a l s  between a re a s , new te c h n o lo g ic a l 
developm ents, o r  a tte m p ts  to  c o n so lid a te  p ro d u c tio n , Most changes In the 
ifW u s tr ia l lo c a t io n  p a t te rn  a re  b ro u g h t about by th e  e s t a b l l aliment of 
new p la n ts  and th e  l iq u id a t io n  o f  o ld  o n e s . A c tu a l r e lo c a t io n s  of p lanta 
a re  q u ite  r a r e ,  because o f  th e  heavy expenses in v o lv ed ,
P r io r  to  1947, th e  e lem en ta l phosphorus in d u s try  was located eas t 
of th e  M is s is s ip p i R iv e r, w ith  th e  bu lk  o f  p ro d u c tiv e  capacity near the 
Tennessee phosphate  f i e l d s .  The ra p id  development of the industry  th e  
South was p o s s ib le  because o f  th e  cheap power a v a i la b le  there  in conjunc­
t io n  w ith  huge phosphate  rock  d e p o s i t s .  Approximately seven tons of 
phosphate rock  a re  re q u ire d  to p ro d u c t one ton  of phosphorus, Wltli such
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a w ig h t  lo M , a a tro n g  lo c a t io n a l  p u l l  toward th e  aource  o f  th e  rock  
a x la t a .  E l e c t r i c  power l a  a lao  ve ry  im p o r ta n t, no rm ally  re p re a e n tln g  
about 30 p e r  c e n t o f  t o t a l  m an u fac tu rin g  coata*
T here  l a  no e a ta b lia h e d  m arket f o r  e lem en ta l phoaphoruaj p ro d u cera  
conauma moat o f i t  in  f u r th e r  p ro c e aa in g , c h ie f ly  in  th e  p ro d u c tio n  o f  
chem ical ph o ap h atea . P ro ceaa ln g  p la n ta  were a la o  lo c a te d  e a a t  o f  th e  
S liaa laa ip p t R iv e r, n e a r  th e  m ajor in d u s t r i a l  m arketa  ( a lth o u g h  In  aome 
caaea a t  c o n s id e ra b le  d ia ta n c e a  from th e  e lem en ta l phosphorua p l a n t a ) .
A f te r  « o r ld  War I I ,  th e  e lem en ta l phosphorus ifwàuatry ex p erien ced  
a weatwerd a h i f t  In  i t a  lo c a t io n a l  p a t t e r n .  I n d u a t r i a l  m arketa  on th e  
P a c if ic  C o aa t, p a r t i c u l a r ly  C a l i f o r n ia ,  were expanding r a p id ly .  Huge 
p h o a i^ t e  rock  d e p o a l ta ^ e a t lm a te d  a t  6 b i l l i o n  long  tona^*had long 
been known to  e x la t  in  Montana, Idaho , Wyoming, and U tah , and th e  p o a t-  
war developBftent o f  new h y d ro e le c t r ic  power g e n e ra tin g  f a c i l i t i e s  by 
p r iv a te  and pub lic ly -ow ned  u t i l i t i e s  made t h e i r  u t i l i z a t i o n  f e a s i b l e .  
These th re e  f a c to r s — expanding w este rn  m arketa f o r  in d u a t r i a l  p h o ap h atea , 
th e  a v a i l a b i l i t y  o f  f ^ a p h a t e  ro c k , and lo w -co a t e l e c t r i c  power— were 
c h ie f ly  re a p o n a lb le  fo r  th e  lo c a t io n  o f  th re e  e lem en ta l phosphorus 
p la n ts  in  th e  N orthw est# Two o f  th e  p la n ts  were lo c a te d  In  so u th ern  
Idaho, Weatvaco Chem ical D iv is io n  o f  food  M achinery and C hem ical C orpo ra­
t io n  a t  P o c a te l lo  and Monsanto Chem ical Company a t  Soda S p r in g s .
V ic to r  Chem ical Morks, how ever, e s ta b l is h e d  I t s  phosphorus p la n t  
a t  S i lv e r  Sow, M ontana. A tt r a c te d  by th e  grow ing C a l i f o r n ia  m ark e ts  
and th e  phosphate  d e p o s i ts  In  th e  N orth w est, th e  company ap p ea rs  to  
have lo c a te d  in  Montana because  o f  th e  a v a i l a b i l i t y  o f  power from Hungry 
Horae Dam. B o n n ev ille  Power A d m in is tra tio n , f e d e r a l  power d i s t r i b u t i n g  
ag m cy , o f f e re d  low er power r a t e s  th a n  d id  o ^ e r  N orthw est u t i l i t i e s .
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and th «  aaving In  power c o f te  a p p a re n tly  o f f s e t  s l i g h t l y  h ig h e r  phos­
phate  rock  c o s ts  in  M ontana, The s t a t e ' s  phosphate  d e p o s i t s  a re  lo c a te d  
in  ^ e  sou thw este rn  p a r t  o f  th e  s t a t e  and in  1947 and 1948 V ic to r  a cq u ired  
le a s e s  on two p u b lic  domain p r o p e r t ie s  in  th e  M elrose d i s t r i c t  in  aver* 
head Co%mty$ on th e  ro u te  o f th e  Union P a c i f ic  r a i l r o a d .  In  1949, V ic to r  
purchased th e  A, a . Maas Chem ical Company p hosphate  p la n t  a t  S ou th  G a te , 
C a l i f o r n ia .
In  19W company o f f i c i a l s  sm ounced t h a t  th e  firm  would b u i ld  i t s  
p h o ^ h o ru s  p la n t  a t  S i lv e r  Bow, seven m ile s  w est o f  B u tte ,  to  supp ly  th e  
C a l i fo rn ia  phosphate  p la n t .  The s p e c i f ic  lo c a t io n  a t  S i lv e r  Bow seems 
to  hsnfe been s e le c te d  c h ie f ly  beeause  o f  th e  t r a n s f e r  f a c i l i t i e s  a v a i l a b le  
th e re .  The Union P a c i f ic  r a i l r o a d ,  coming in to  S i lv e r  Bow from th e  so u th , 
i s  a v a ila b le  to  hau l th e  phosphate  rock  from M elrose to  th e  p l a n t .  In  
a d d itio n , two m aior eaa t#w eat r a i l r o a d s ,  th e  N o rth e rn  P a c i f i c  and th e  
C hicago, MilwaWcee, $ t .  Paul and P a c i f i c ,  p a ss  th rough  S i lv e r  Bow. Thus 
e x c e lle n t  t r a n s p o r ta t io n  f a c i l i t i e s  were a s s u re d .
A lo c a t io n  n e a r  B u tte  seemed to  in s u re  an adequate  la b o r  supply  f o r  
th e  p la n t ,  a  c o n s id é ra tio n  in  a s t a t e  so s p a r se ly  p o p u la ted  a s  M ontana.
The p la n t  re q u ire d  approx im ate ly  250 w orkers .
O ther l e s s e r  f a c to r s  in  th e  ch o ice  o f  th e  S i lv e r  Bow lo c a t io n  
p r o b ^ ly  were th e  a v a i l a b i l i t y  o f  aiqple space and a f a i r  d e g re e  o f  i s o l a t i o n  
fo r  th e  p la n t  wk}, acco rd ing  to  coo^any o f f i c i a l s ,  p ro p e r ty  ta x  c o n c e s s io n s  
o f fe re d  by S i lv e r  Bow C ounty ,
M
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